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I. 

THE  THERAPEUTIC  \'ALUE  OF   RADIUM    IX    THE 

TREATMEXT  OF  DISEASES  OF  THE  UPpER 

AIR  TRACT. 

By  Wolff  Freudenthal,  M.  D., 

New  York. 

Directly  after  the  discovery  of  radium  by  the  Curies  and  as 
soon  as  it  could  be  purchased  in  this  country,  several  investi- 
gators began  experimenting  with  it.  Some  of  these  stopped 
short ;  their  expectations  were  too  high  and  were  not  fulfilled ; 
others  unequivocally  lauded  it  to  the  sky,  and  their  followers 
met  with  severe  disappointment  and  dropped  it.  While  dis- 
cussing the  merits  of  radium  at  a  meeting  of  medical  and  non- 
medical men  in  this  city,  a  gentleman  recommended  the  fumes 
or  inhalations  of  it  for  almost  all  diseases,  including  tuber- 
jculosis  and  cancer.  Like  remarks  served  to  discourage  its 
application,  and.  in  fact,  ver\-  little  was  heard  about  it  during 
the  next  five  years.     There  were  a  few  men  in  this  country. 
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however,  who  continued  its  rational  application,  and  the  writer 
appears  to  be  the  only  one  who  applied  it  systematically  in  dis- 
eases of  the  upper  air  tract.  Having  a  priori  a  rather  pessi- 
mistic view  of  every  therapeutic  agent,  his  expectations  were 
not  high.  Even  to-day,  after  years  of  experience,  he  does  not 
believe  that  radium  is  a  panacea  for  everything,  but  he  is  con- 
vinced that  it  is  a  most  wonderful  remedy  in  certain  diseases, 
if  correctly  appHed, 

Epithelioma  of  the  skin  is  one  of  these.  It  is  true  that 
these  cases  are  improved,  and  even  cured  under  X-ray  treat- 
ment, but,  as  you  know,  that  is  a  complicated  procedure,  and 
not  always  without  danger.  This  is  especially  important  in 
the  cases  seen  by  me  which  affected  the  nose  and  its  vicinity, 
the  upper  lip  and  the  cheek.  A  scar  or  a  burn  left  after  the 
application  of  tl.e  Roentgen  rays  is  unsightly  in  man  or 
woman.  In  the  four  cases  treated  with  radium  we  have  had 
very  gratifying  results. 

Case  1.  (Presented  to  the  Section  on  Laryngology  of  the 
New  York  Academy  of  Medicine,  December  23d,  1909.)  S.  S., 
42  years  of  age,  noticed  a  blister  on  his  nose  eight  years  be- 
fore consulting  me.  which  b.oke  and  discharged  a  watery 
secretion,  and  then  dried  up.  Later,  other  blisters  appeared 
and  disappeared  on  the  left  aU  nasi,  the  upper  lip,  and  the 
neighboring  pai  ts.  The  patient  consulted  one  physician  after 
another — that  was  in  Russia — and  finally  fell  into  the  hands 
of  a  barber,  who  cauterized  him  so  energetically  that  a  per- 
foration was  produced  which  necessitated  a  plastic  operation 
ol  the  lip.  etc.  This  cured  him  for  the  time  being,  but  four 
years  later  the  old  trouble  recommenced.  The  blisters  ap- 
peared and  disappeared,  and  he  was  rarely  free  of  them.  Dur- 
in^^-  the  last  four  years,  however,  the  blisters  did  not  break. 
He  has  been  in  this  country  for  three  years,  and  still  suffers 
in  spite  of  everything  he  has  tried. 

The  first  time  I  ?aw  him  he  showed  the  deep  seated  variety 
of  rodent  ulcer  (epithelioma)  ;  the  left  ala  nasi  was  almost 
gone,  and  along  the  two  scars  of  the  former  operations  as  well 
as  in  the  left  introitus  nasi  the  surface  was  brownish  red  or 
purplish,  and  secreting  scantily.  It  was  sharply  defined,  with 
rolled  and  raised  borders,  and  deep  excavations  (See  Plate  I). 
He  was  put  into  the  hospital  and  radium  was  applied  for  twenty- 
four  hours  steadily  (10  mgr.  of  1,000,000  radioactivity).   This 
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was  somewhat  heroic  treatment,  since  I  was  not  sure  how  deep 
the  effect  of  the  radium  would  be.  But.  on  the  other  hand, 
something  radical  had  to  b2  done,  as  everything  else  had  been 
tried  in  vain.  \\  hen  the  radium  was  removed,  there  was  a 
mass  of  deep  ulcerations  spreading  all  along  the  scars  and  into 
the  nose.  These,  however,  turned  out  to  be  benign  in  charac- 
ter, as  they  healed  under  a  mild  salve  within  a  short  time.  In 
order  to  prevent  a  recurrence,  radium  was  applied  off  and  on 
for  two  hours  at  a  time,  and  now  he  has  been  cured  for  four- 
teen months  (See  Plate  II). 

The  next  two  cases  which  the  writer  has  treated  with  ra- 
dium were  women  of  twenty-one  and  twenty-six  years,  re- 
spectively. In  both  cases  the  ala  nasi  was  affected.  Ex- 
posures of  twenty  to  forty-five  minutes  were  tried  repeatedly, 
without  any  visible  effect.  Then  radium  was  applied  over 
night,  i.  e..  in  one  case  for  fourteen  hours;  in  the  otner,  for 
twelve  hours,  and  in  both  cases  with  splendW  results.  A 
fourth  case,  which  was  reported  in  1906,  did  not  show  any 
improvement. 

A  vear  ago  Langlet  and  Sourdeau*  published  a  series  of 
122  observat'ons  of  epithelial  cancer,  made  at  the  Hopital  St. 
Louis  at  Paris.  They  report  87  per  cent  cures,  and  believe 
that  of  all  the  cancers  that  fall  into  the  domain  of  dermatol- 
c^-  not  more  than  5  or  8  per  cent  should  be  unsuccessful. 
Compared  with  these  numbers,  my  observations  are  too  limited 
to  al'ow  final  conclusions. 

Yet  mv  results  were  so  excellent  and  so  easily  obtained  that 
the  classical  remark  made  by  one  of  the  patients  may  be  re- 
peated here :  "It  worked  while  I  was  asleep." 

Of  other  conditions  for  which  radium  has  been  tried,  the 
writer  would  refer  to  one  of  scleroderma  of  the  bridge  of  the 
nose  and  adjcining  parts.  The  dermatologists  who  saw  the 
case  differed  in  regard  to  the  diagnosis.  Some  thought  it 
v.'as  scleroderma,  others  pronounced  it  to  be  lupus  erythemato- 
sus. (See  Plate  III.)  The  case  was  referred  to  me  with 
the  idea  of  hav'uT  somet-iuT:  done  intranasally,  if  possible,  as 
extranasal  treatment  had  been  of  no  avail.  The  patient,  a 
girl  of  nineteen,  had  an  atrophic  condition  of  the  nasal  mucosa. 


♦Langlet  et  Sourdeau:  Une  statistique  et  quelques  reflexions 
a  prcpos  du  traitement  radiot^rapeutique,  etc.  Annals  de  Derma- 
tologle  et  Syphilographie.    Fevrier,  1909. 
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with  masses  of  dried  scabs.  That  piocess  was  especially 
marked  on  the  right  side,  i.  e.,  the  side  that  showed  the  lesion 
externally.  After  applying  radium  for  several  times  in  the 
dispensary  for  from  twenty  minutes  to  an  hour,  without  any 
effect  whatever,  the  patient  was  sent  to  the  hospital  and  ra- 
dium was  applied  for  fourteen  hours  uninterruptedly.  She 
left  the  hospital  unimproved,  but  on  the  fifth  day  after  her 
dismissal  she  had  a  profuse  epistaxis,  and  it  was  with  difficulty 
that  one  of  my  assistants  stopped  it.  On  the  following  day 
a  similar  hemorrhage  occurred.  Her  condition  at  present  is 
about  the  same. 

I  have  tried  radium  in  a  number  of  cases  of  atrophic  rhin- 
itis, but  never  for  more  than  ten  or  twenty  minutes  at  a  time. 
Bleeding  occurred  quite  frequently,  and  generally  two  or  three 
days  after  the  application  of  the  radium.  The  results  of  the 
treatment  were  not  encouraging,  so  that  radium  was  given 
up  in  these  cases. 

But  by  far  the  most  important  affections  on  which  I  have 
used  radium  are  the  malignant  tumors.  If  radium  is  of  any 
value  in  these  cases,  it  is  certainly  a  blessing  to  humanity. 
Permit  me  to  first  give  you  the  histories  of  some  of  my  cases 
treated  during  the  last  few  years. 

Cask  1  was  referred  to  me  by  the  kindness  of  Dr.  Harmon 
■Smith,  who  furnished  me  with  the  following  history :  F.  L. 
H.,  aet.  43,  a  driver,  was  admitted  to  the  Manhattan  Eye.  Ear 
and  Throat  Hospital  on  December  18.  1909,  with  a  nasal  ob- 
struction on  the  right  side.  Family  history  negative ;  no  spe- 
cific history.  Eight  years  previously  had  noticed  some  dis- 
charge from  the  right  nostril.  There  was  a  lars^e  mass  filling 
the  right  naris  and  pharynx  ;  the  tonsils  appeared  normal.  The 
polypi  were  cleared  out,  and  at  this  time  a  suspicion  was 
aroused  as  to  the  character  of  the  growth.  A  specimen  was 
sent  to  the  laboratory,  and  the  report  was :  ''Columnar-celled 
epithelioma."  At  subsequent  sittings,  more  polypi  were  snared 
out,  and  reports  always  returned  the  same.  Trypsin  was  given, 
but  with  no  avail.  The  patient  was  referred  to  a  general  sur- 
geon, but  rebelled  against  operation. 

On  March  18,  1910,  T  saw  him  for  the  first  time.  Radium 
was  immediately  applied.  The  radium  was  in  a  small  tube  and 
was  passed  up  the  nose  from  the  outside,  leaving  it  there  for  ten 
minutes.   Two  days  later  it  was  left  in  for  sixty-five  minutes. 
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Three  days  later,  on  the  22nd,  the  patient  noticed  that  he  was 
using  fewer  handkerchiefs  than  heretofore,  and  for  the  first 
time^  I  saw  some  pus  in  the  middle  meatus.  There  was  a 
decided  tumefaction  in  the  middle  meatus,  occupying  the 
middle  part  of  the  naris,  and  this  was  the  mass  Dr.  Smith  had 
referred  to.  The  best  thing  would  have  been  to  open  the 
antrum  and  put  the  radium  right  in,  but  the  patient  objected 
to  all  operative  interference,  so  we  had  to  place  it  in  the  naris. 

On  March  22nd  the  radium  was  left  in  place  for  two  hours, 
and  every  third  day  after  that  it  was  left  in  for  two  hours, 
or  a  little  more.  On  April  2nd  the  radium  was  applied  (10 
mg.  of  one  million  radioactivity)  for  forty-tw^o  hours.  There 
was  no  reaction  after  that.  On  April  20th  an  X-ray  picture 
was  taken,  and  though  the  picture  is  not  very  satisfactory  I 
would  like  to  mention  it.  On  the  right  side  a  slight  cloudiness' 
can  be  seen,  which  may  be  pus,  or  it  may  be  some  tumor  or 
some  other  foreign  growth.  At  any  rate,  after  that  last  ap- 
plication of  radium,  the  mass  began  to  grow  less.  Ehiring 
April  and  May  the  radium  was  applied  twice  a  week,  always 
for  two  hours.  '  There  was  always  some  pus  in  the  middle 
meatus  which  seemed  to  me  at  that  time  to  indicate  a  breaking 
down  of  tissue  within  the  antrum.  I  am  now  convinced 
this  was  the  case.  The  tumor,  however,  did  not  disappear 
entirely,  and  on  June  5th  the  radium  was  applied  for 
forty-two  hours  again.  At  this  time,  seventy'  mg.  of  the 
strongest  radium  we  have,  1,800,000  radioactivity,  was  used. 
Some  men  who  were  consulted  warned  me  against  it,  but 
I  saw  no  danger  in  it.  In  fact,  the  reaction  after  applying  this 
strength  was  almost  nil.  The  nose  was  slightly  sore,  and 
that  was  all.  The  tumor  disappeared  almost  entirely.  There 
is  a  small  portion  left,  but  it  is  a  question  whether  it  is  the 
original  epithelioma  or  a  benign  polypoid  growth.  The  pa- 
tient will  not  have  anything  further  done  to  it.  He  is  perfectly 
well,  has  gained  flesh,  is  breathing  perfectly  through  the  nose, 
and  is  feeling  very  happy  over  his  condition.  I  do  not  be- 
lieve that  we  will  judge  amiss  in  putting  this  case  down  as 
cured.  It  is  now  eight  months  since  the  last  radium  treat- 
ment, and  there  is  no  recurrence  noticeable. 

The  following  case  is  of  equal  interest: 

Case  2,  referred  to  me  by  courtesy  of  Dr.  S.  McCuUagh, 
with  the  following  history: 
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"Osteosarcoma  of  the  Superior  Maxilla.  Operation.  Rapid 
Recurrence.  Alary  S.,  age  18,  born  in  Ireland.  Was  first 
seen  at  the  Manhattan  Eye,  Ear  and  Throat  Hospital,  ^  De- 
cember 2,  1908.  For  many  years  she  has  had  a  sinus  under 
the  right  cheek,  which  discharged  at  various  times.  Five 
months  ago  she  first  noticed  a  growth  on  the  cheek  below 
the  inner  canthus  of  the  right  eye.  It  is  cystic  in  character, 
not  painful  or  tender.  A  needle  was  introduced  at  the  junc- 
tion of  the  cheek  and  gum,  and  the  cyst  was  aspirated  by 
Dr.  Coffin. 

December  19th.  The  growth  is  larger  than  before  aspira- 
tion. The  nasal  bones  themselves  are  pushed  over  to  the 
left  side  of  the  face,  and  there  is  marked  fullness  of  the  right 
side  of  the  face. 

December  21st.  Under  gas  and  ether  the  cheek  was  dis- 
sected up  and  the  mass  removed  with  scissors.  It  stripped 
readily  from  the  bone,  but  was  amalgamated  with  the  soft 
tissues  of  the  cheek. 

Pathologic  report :  'I  presume  this  represents  the  base  of 
the  growth,  since  it  contains  nothing  indicative  of  cyst  forma- 
tion. Fibrous  connective  tissue  filled  with  the  products  of 
inflammation,  with  underlying  muscle  tissue,  forms  the  char- 
acteristics of  the  piece  submitted  for  examination. 

(Signed)  'Jonathan  Wright.' 

March  3rd.  The  pushing  of  the  nasal  bones  to  the  left 
side  of  the  face  and  the  thickness  of  the  bony  tissue  under 
the  cheek  having  become  much  more  marked,  a  more  radical 
operation  was  decided  upon.  An  incision  was  made  from  just 
below  the  inner  canthus  of  the  right  eye  along  the  junction  of 
the  nose  and  cheek,  through  the  median  line  of  the  lip,  and 
thence  down  to  the  free  edge  of  the  lip.  The  whole  cheek 
was  then  dissected  oflfand  reflected.  The  bone  was  eroded  and 
had  a  worm  eaten  appearance  over  the  antrum.  The  anthral 
wall  and  the  nasal  process  of  the  superior  maxilla  were  much 
thickened.  Practically  all  of  the  anterior  aspect  of  the  su- 
perior maxilla  was  removed.  The  antrum  was  clean.  The 
wound  was  closed  with  horsehair  sutures.  Primary  union 
of  skin  occurred. 

Pathologic  report:  'This  is  a  fibrous  tumor  containing  a 
large  amount  of  newly  formed  bone.  Owing  to  the  action  of 
the  decalcifying  fluid,  the  nature  of  the  growth  as  to  its  ma- 
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iignancy  cannot  be  established.  I  suspect  from  the  looks  of 
the  thing  and  the  short  historj*  that  it  may  be  an  osteosarcoma. 

(Signed)  'J-  Wright.' 

April  6th.  There  seems  to  be  a  recurrence  of  the  growth 
at  the  external  edge  of  the  right  nasal  bone. 

April  23rd.  A  mass  about  the  size  of  a  hazel  nut  has  de- 
veloped at  this  site. 

April  28th.  Under  gas  and  ether  the  old  incision  was  re- 
opened and  the  cheek  again  reflected.  The  small  remaining 
portion  of  the  nasal  process  of  the  upper  maxilla,  the  right 
nasal  bone,  and  the  nasal  process  of  the  right  frontal  and  the 
internal  wall  of  the  antrum  were  removed.  There  was  no  evi- 
dence of  recurrence  in  the  zygomatic  region.  The  wound 
was  sutured  as  before.     Primary  union  of  skin  occurred. 

Pathologic  report:  'Apparently  we  have  an  atypical  pro- 
liferation of  fibrous  connective  tissue  cells  from  the  surface 
periosteum.  In  many  places,  this  is  thrown  into  configura- 
tions more  or  less  characteristic  of  fibrosarcoma,  but  in  these 
masses  of  new  connective  tissue  numerous  cells  characteristic 
of  newformed  bone  cells  are  seen  springing  from  the  fibro- 
blasts. There  are  no  giant  cells,  and  in  the  absence  of  more 
satisfactory  sections  I  should  be  inclined  to  base  a  diagnosis 
rather  upon  the  clinical  features  than  upon  the  microscopic 
findings.  So  far  as  these  go,  I  think  they  would  tend  to  confirm 
a  diagnosis  of  osteosarcoma. 

(Signed)  7.  Wright.' 

June  7th.     No  evidence  of  recurrence. 

November  1st.  What  seems  to  be  a  small  retention  cyst 
above  the  alveolar  process,  due  to  closure  of  a  small  sinus, 
has  developed.  This  was  opened,  wiped  with  orthochlor- 
phenol,  and  packed.  There  is  no  evidence  of  recurrence  in  the 
bony  parts. 

March  9,  1910.  Recurrence  of  the  tumor  has  taken  place 
just  above  the  alveolar  process.     Specimen  removed. 

Microscopic  examination:     'Fibrosarcoma. 

(Signed)  'Jonathan  Wright.' 

The  patient  was  then  referred  to  Dr.  Freudenthal  for  treat- 
ment with  radium." 

She  came  to  me  on  March  30th,  and  I  applied  radium  for 
thirty  minutes.  My  former  experience  made  me  a  little  more 
courageous.     The  radium  was  applied  again  two  days  later, 
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but  no  effect  was  noted.  On  April  26th,  a  strong  mass  of 
radium,  70  mgr.  of  1,800,000  radioactivity,  was  applied  for 
fifteen  hours.  Immediately  afterward  the  face  became  more 
swollen,  and  there  was  a  purulent  discharge  from  the  nose 
which  lasted  for  two  days.  On  April  30th  I  saw  her  again, 
and  the  inferior  turbinated  body  was  much  more  swollen  and 
edematous.  On  May  14th  she  told  me  there  was  a  good 
deal  of  purulent  discharge  from  the  nose  and  it  felt  sore.  On 
that  side  she  bleeds  easily.  However,  the  upper  lip  felt  softer 
than  before.  I  saw  no  material  improvement  in  the  patient, 
and  on  June  9th  applied  the  radium  again  for  thirty-six  hours 
at  one  stretch.  Two  days  later  she  complained  of  pain  in  the 
right  ear,  and  an  otitis  media  purulenta  set  in.  This  was  not 
due  to  the  radium,  but  to  the  following  circumstances:  The 
•  radium  tube  had  to  be  fastened  in  the  nose,  for  several  rea- 
sons— one  being  that  it  should  not  fall  out,  and  the  other 
being  that  the  patient  should  not  remove  it — the  tube  being 
of  considerable  value ;  the  plugging  of  the  nose  was  quite 
firm,  and  that  produced  the  ear  complications ;  besides  this, 
the  whole  right  side  of  the  nose  was  edematous  and  swollen 
so  that  she  could  not  breathe  through  it  at  all ;  the  skin  over 
that  side  was  also  swollen  and  edematous.  However,  the 
swelling  and  edema  subsided  promptly,  and  she  breathed 
more  easily  than  before.  The  discharge  from  the  right  side 
ceased  in  four  weeks. 

The  patient  was  again  seen  on  September  17th,  at  which 
time  the  swelling  of  the  nose  had  entirely  subsided,  though 
there  was  still  a  purulent  discharge.  This  discharge  seemed 
to  come  from  an  incisor  tooth.  On  September  27th  she  again 
came  with  her  whole  face  swollen  from  erysipelas.  She  was 
sent  to  Bellevue,  and  came  back  cured  of  the  erysipelatous 
condition,  since  which  time  she  has  been  normal.  There  is  now 
no  trace  of  the  former  condition,  and  the  case  may  be  con- 
sidered absolutely  cured.    (She  was  seen  again  March,  1911.) 

Case  3,  referred  to  me  through  the  courtesy  of  Dr.  W.  P. 
Wooster,  of  this  city.  Mr.  F.  W.  H.,  aet.  1(),  former  super- 
intendent of  a  business  house.  Ten  years  before  consulting 
me  had  suffered  from  "nervous  prostration,"  since  which  time 
he  is  mentally  not  perfectly  normal.  For  the  last  two  months 
has  had  difficulty  in  swallowing  and  a  mild  dysphagia.  On  in- 
spection,  a   neoplasm   was   found,   involving  the   left   tonsil, 
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spreading  anteriorly  and  upward.  Microscopic  examination 
showed  this  mass  to  be  a  priman,-  epithelioma  of  the  tonsil. 
Radium  was  applied  several  times,  but  had  to  be  given  up  on 
account  of  his  mental  weakness.     Result  nil. 

Case  4.  Epithelioma  of  Tonsil.  Jacob  C,  aet.  50.  was 
referred  to  the  writer  through  the  courtesy  of  Drs.  Jar- 
ecky  and  Joseph  Weinstein.  Dr.  Weinstein  had  seen  the  pa- 
tient first  and  had  made  the  diagnosis  of  epithelioma  of 
the  tonsil  (by  his  own  microscopic  examinations).  The  pa- 
tient, who  is  a  rather  dull  person,  gave  the  following  history 
of  his  case:  Two  months  before  calling  upon  me  he  had 
noticed  a  swelling  on  the  right  side  of  his  neck.  Has  had 
no  pain,  neither  when  swallowing  nor  when  touched :  eats 
and  sleeps  well,  and  has  absolutely  no  complaint  excepting  the 
swelling  on  the  neck ;  has  never  been  sick  as  far  as  he  can 
remember,  and  has  never  had  lues. 

On  examination  I  found  a  mass  as  large  as  a  fist  on  the 
side  of  the  neck,  corresponding  to  the  vicinity  of  the  rigtit 
tonsil ;  no  fluctuation,  no  pain.  The  tonsil  itself  was  enlarged 
to  about  the  size  of  a  big  plum.  The  apparent  neoplasm  also 
included,  to  a  slight  degree,  the  tongue.  A  piece  of  the  ton- 
sillar tissue  was  removed — followed  by  slight  bleeding — and 
sent  to  Dr.  Jonathan  Wright,  who  kindly  furnished  me  with 
the  following  report: 

"The  specimen  from  the  tonsil  shows,  on  sectioning,  an 
islandlike  infiltration  into  the  h-mph  spaces  of  cells  which 
it  is  impossible  definitely  to  differentiate  from  endothelium 
and  from  the  basal  layer  of  the  epithelium  of  the  surface,  so 
far  as  their  morphology  is  concerned,  but  by  running  through 
a  number  of  sections  their  origin  from  the  basal  epithelial 
cells  of  the  surface  investment  of  the  tonsil  is  plainly  made  out. 
They  have  grown  into  the  lymph  spaces  in  this  island  form, 
being  everywhere  entirely  separated  from  the  surface  cells, 
and  it  is  this  fact,  I  think,  which  has  frequently  led  pathol- 
ogists to  class  this  kind  of  growth  as  an  endothelioma  of  the 
tonsil :  but  if  the  sections  are  numerous  enough  the  connection 
can  always  be  made  out." 

Microscopic  diagnosis:  "Basal  celled  epithelioma  (Krom- 
pacher.)" 

On  November  6,  1910,  radium  treatment  was  commenced. 
The  patient  was  rather  awkward  and  it  was  a  rather  difficult 
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matter  to  press  his  tongue  down  and  introduce  the  radium 
(on  a  holder).  It  could  not  be  kept  in  longer  than  twenty 
minutes.  After  that  date,  however,  the  radium  was  applied 
for  fifty  to  sixty  minutes,  but  the  treatment  was  not  satis- 
factory to  me  as  the  patient  was  unreliable  and  turned  the 
point  occasionally  to  the  other  side,  etc.  Ulcerations  of  the 
tonsils  and  tongue  appeared  soon. 

Up  to  December  11,  1910,  he  received  treatment  for  twelve 
hours  altogether,  without  any  diminution  of  the  mass  out- 
side being  noticeable.  Inside,  the  tonsil  was  somewhat  ul- 
cerated. 

The  result  of  our  treatment  thus  far  being  almost  nil, 
it  was  decided  that  the  application  of  the  radium  had  to  be 
pushed  more  vigorously.  Consequently,  on  December  17, 
1910,  I  made  an  incision  outside  over  the  affected  parts  and 
buried  two  tubes  of  radium  deep  in  the  tumor  mass  at  different 
places.  The  one  tube  contained  seventy  mgr.  of  radium  of 
1,800,000  radioactivity,  and  the  other,  ten  mgr.  of  1,000,000 
radioactivity.  The  two  tubes  were  left  in  for  50  hours.  The 
parts  outside  did  not  look  much  changed  immediately  after- 
wards, but  very  soon  began  to  slough. 

On  December  28,  1910,  it  was  noticed  that  the  tonsil  was 
very  much  ulcerated.  On  that  date  the  radium  was  again 
put  into  the  outer  wound,  (the  weaker  tube),  and  was  left  in 
for  72  hours.  In  the  meanwhile,  the  patient  was  not  confined 
to  his  bed,  but  walked  about  in  his  house.  After  that,  however, 
he  seemed  somewhat  weak,  and  on  January  12.  1911,  when 
Dr.  Weinstein  changed  the  dressing,  about  half  a  tumblerful 
of  yellowish  pus  came  out.  On  January  18th,  the  smaller  tube 
was  again  inserted  and  removed  on  January  21st,  being  in 
situ  for  72  hours  again,  the  patient  meanwhile  going  to  his 
home  in  Brooklyn  and  reporting  every  morning.  The  tube 
was  immediately  reinserted,  and  left  in  for  two  days  more,  so 
that  it  was  in  place  for  120  hours,  or  five  days,  continuously. 
The  patient  felt  none  the  worse  for  it,  and  the  tumor  was 
somewhat  diminished  in  size. 

Case  5,  referred  through  the  courtesy  of  Dr.  Thomas  J. 
Harris.  The  history  as  given  to  me  partly  by  Dr.  Harris  and 
partly  by  the  patient,  is  as  follows:  Mr.  A.  J.  P.,  a  pattern- 
maker of  New  Britain,  Conn.,  aet.  45,  fell  sick  with  the  grippe 
in  June,  1910.    Had  pain  in  the  back  and  in  the  left  ear.  When 
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something  "broke'*  in  his  ear,  he  felt  easier,  but  became  hard 
of  hearing.  Immediately  after  that  his  throat  began  to  trouble 
him ;  something  seemed  stuck  in  it,  which  he  could  not  get  out, 
and  his  speech  became  so  bad  that  he  could  not  be  understood. 
He  was  admitted  to  the  Manhattan  Eye,  Ear  and  Throat  Hos- 
pital, where  Dr.  Harris  examined  him  and  found  a  growth 
situated  in  the  nasopharynx  and  occupying  the  left  side.  This 
was  found  to  be  a  .lymphosarcoma,  and  the  patient  was 
transferred  to  the  Presbyterian  Hospital  for  operation  by  Dr. 
Blake,  which  was  done  in  October,  1910.  He  came  to  me  ten 
days  after  leaving  the  hospital,  November  9,  1910,  and  I  found 
that  the  mass  had  already  commenced  growing  again.  There 
was  a  mass  coming  up  on  the  upper  part  of  the  septum  narium, 
and  another  on  the  roof  of  the  pharynx  on  the  left  side.  The 
tissues  all  seemed  infiltrated,  the  left  side  more  than  the  right, 
but  the  latter  was  not  entirely  free.  Radiimi  was  applied  on  No- 
vember 10th  for  ten  minutes;  on  November  11th  for  thirty- 
two  minutes,  and  on  November  12th  for  one  hour.  On  No- 
vember 13th  the  patient  complained  of  pain  in  the  nasopharjiix 
and  was  allowed  to  go  to  his  home.  The  j)ain.  however,  was 
not  due  to  the  radium  itself,  but  to  the  tube,  which  was  too 
long.  It  was  shortened  as  much  as  possible,  and  inserted  again, 
on  November  16th  and  17th,  for  one  hour  respectively;  No- 
vember 18th,  tvvo  hours  and  ten  minutes ;  November  19th,  one 
hour  and  fifteen  minutes ;  20th,  21st  and  22nd,  for  one  hour  or 
two  hours  each  time.  Ulcer  visible  in  the  vault  of  the  pharjnx. 
On  November  23rd,  radium  was  applied  for  one  hour  and 
fifteen  minutes — slight  bleeding ;  sent  to  his  home ;  November 
28th,  ulcer  almost  disappeared ;  radium  one  hour.  November 
29th,  radium  two  and  a  half  hours :  30th,  one  hour  and  fifteen 
minutes.  December  1st.  radium  for  two  hours — a  good  deal 
of  pus  and  blood  came  out  when  tube  was  removed.  December 
2nd,  radium  two  hours :  3rd,  one  hour ;  4th,  one  and  a  half 
hours — leaves  for  his  home  again. 

On  December  21st  he  returned,  and,  by  agreement  with  Dr. 
Harris,  he  went  to  the  Manhattan  Eye.  Ear  and  Throat  Hos- 
pital. I  had  rings  attached  to  both  ends  of  the  tube  so  that 
threads  could  be  fastened.  Dr.  Harris  inserted  one  end  of 
the  string  through  the  left  naris — which  was  accomplished 
with  difficult)'  on  account  of  a  deviation  of  the  septum — and 
pulled  the  tube  up  into  the  nasopharynx.    Then  both  strings 
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were  fastened  around  the  ear,  and  the  patient  was  given  a 
mild  diet  and  ordered  to  bed.  After  72  hours  the  radium  was 
taken  out,  and  a  sore  was  found  in  the  nose  and  a  deeper  one 
on  the  side  of  the  uvula,  from  the  thread  cutting  through.  In 
the  left  upper  region  there  was  an  excavation  and  ulceration, 
and  a  tumefaction  was  visible  toward  the  roof  of  the  mouth. 
The  mass  on  the  vomer  seemed  to  be  less  on  the  left  side ; 
on  the  right  side,  no  change.  The  radium  had  given  him  little 
trouble  during  these  three  days,  but  it  must  be  remarked  that 
he  had  a  very  patient  nature.  He  returned  home  after  that, 
and  I  saw  him  only  occasionally. 

On  January  24th  the  following  status  was  taken :  All  thick- 
ening at  the  posterior  end  of  the  vomer  has  disappeared.  There 
is  still  some  ulcerated  surface  at  the  vault  of  the  pharynx  on 
the  left  side.  That  portion  is  ulcerated,  but  it  will  most  likely 
heal  soon.  A  portion  of  the  cushion  of  the  eustachian  tube 
is  gone.  Whether  or  not  this  is  due  to  the  radium,  cannot 
be  said.  In  all  probability,  the  patient  will  have  no  recurrence 
of  his  trouble.  He  will,  however,  be  kept  under  observation 
for  the  next  six  months.     (See  plates  No.  IV  and  V.) 

In  1905  the  writer  published  a  series  of  cases  treated  with 
radium,  a  few  of  which  will  be  mentioned.  The  eflfect  of 
radium  can  best  be  studied  in  the  larynx. 

Airs.  Y.  presented  a  typical  picture  of  laryngeal  tuberculosis. 
I  said  at  that  time:  Remarkable  were  the  granulations  (infil- 
trations) springing  up  from,  different  parts  of  the  larynx,  thus 
diminishing  its  lumen  materially.  For  that  reason  we  were 
compelled  twice,  on  account  of  slight  dyspnea,  to  interrupt 
the  treattnent.  A  day  sufficed  to  restore  these  parts  and  widen 
the  glottis.  The  granulations  that  sprang  up  so  quicklv  after 
a  few  exposures  are  analogous  in  one  respect  to  the  changes 
produced  by  the  injection  of  the  old  tuberculin.  All  those  who 
remember  the  first  injections  of  Koch's  old  tuberculin,  at  the 
end  of  1890  and  earlv  in  1891,  when  large  doses  were  jjiven, 
will  perhaps  also  recall  the  occurrence  of  large  granulations 
arising  in  the  larynx  in  cases  complicated  with  tuberculosis  of 
that  organ.  The  patient  died  about  six  months  later  from 
pulmonary  tuberculosis.  During  that  time  she  had  little 
trovible  with  her  throat. 

Another  case  reported  in  1905  is  the  following: 

C.\SK  7.     J.  J.,  a  tailor,  60  years  of  age,  consulted  me  in 
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the  fall  of  1904.  His  trouble  had  commenced  a  year  previ- 
ously, with  a  toothache.  Xot  being  in  a  position  to  spare  the 
time,  he  did  not  consult  a  dentist  until  six  months  later,  when 
the  pain  had  become  quite  severe  and  a  swelling  appeared  in  the 
throat.  He  was  told  at  that  time  that  he  had  a  malignant 
tumor.  When  I  first  saw  him  the  right  tonsil  was  greatly 
swollen,  and  three  large  segments  could  be  distinguished.  This 
swelling  extended  some  distance  to  the  inferior  maxilla.  At 
the  same  time  had  an  anchylosis  of  the  right  arm,  with 
swelling  in  the  elbow  joint.  The  whole  process  seemed  to  in- 
dicate a  syphilitic  origin,  and  he  was  given  salicylates  and 
iodide  of  potash.  The  elbow  joint  improved  quickly  and  has 
not  bothered  him  since.  The  tumor  of  the  tonsil  very  soon 
proved  to  be  epithelioma.  All  operative  intervention 
being  refused,  radium  was  applied.  The  effect  was  remark- 
able. The  tumor  commenced  to  increase  rapidly  in  size,  and 
after  a  few  sittings  broke  down,  a  large  quantity  of  pus  being 
evacuated.  The  patient  experienced  great  relief,  but  this  did 
not  last  very  long.  The  mass  soon  spread  all  over  and  he  died 
several  months  later.     Result  of  radium  treatment,  nil. 

Case  8.  S.  C,  age  60,  has  been  hoarse  for  the  last  five 
months,  and  has  been  treated  by  a  throat  specialist,  who  re- 
ferred him  to  me.  On  April  17,  1905,  when  I  first  saw  him, 
there  was  a  diffuse  swelling  of  the  left  vocal  chord,  more  pro- 
nounced in  its  posterior  third  and  extending  somewhat  to  the 
arytenoid  and  ventricular  band  of  the  same  side.  It  was  shown 
microscopically  that  this  tumor  was  a  carcinoma  of  the  larynx. 
On  April  17th  we  began  with  radium,  which  was  applied  for 
five  minutes.  April  24th,  same  treatment.  On  April  25th 
the  radium  was  omitted  as  signs  of  marked  edema  and  venous 
stasis  of  the  uvula  were  noticed.  On  April  26th  the  uvula 
appeared  more  natural,  and  patient  said  he  had  less  pain  and 
could  swallow  more  easily ;  radium  used  again,  and  also  on 
the  27th,  28th  and  29th,  during  which  time  the  venous  hyper- 
emia disappeared.  On  May  1st  an  ulceration  on  the  left  side 
of  the  uvula  was  plainly  visible,  and  was  more  pronounced  on 
the  following  day.  Radium,  of  course,  was  omitted  again; 
more  marked  dysphagia.  The  ulcer  healed  soon,  but,  progress 
being  very  slow,  it  was  considered  best  to  have  a  complete 
laryngectomy  performed.     This   was   done   at   Mount    Sinai 
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Hospital  by  Dr.  A.  V.  Moschcowitz.  The  patient  is  still  alive 
(six  years  later). 

Case  9.  Mrs.  A.  W.,  aet.  63,  complains  of  difficulty  in 
swallowing.  (This  case  is  given  here  as  representing  a  dif- 
ferent series  of  cases.)  Status  praesens.  June  14,  1905.  A 
large  tumor  is  found  on  the  right  side  of  the  neck,  extending 
quite  a  good  way  back.  The  interior  of  the  larynx  presents  a 
paralysis  of  the  right  vocal  chord  and  an  infiltration  of  the  pos- 
terior wall  of  the  larynx.  Undoubtedly  the  upper  portion  of 
the  esophagus  is  aflfected.  The  case  is  evidently  one  of 
malignant  disease  of  the  neck,  affecting  also  the  esophagus 
and  larynx. 

Although  in  a  case  like  this  there  was  absolutely  no  hope 
of  a  cure,  we  desired  to  give  the  patient  the  benefit  of  radium 
treatment,  and  began  immediately.  After  two  exposures,  the 
patient  could  swallow  easier.  The  voice  gradually  became 
stronger,  and  hoarseness  finally  disappeared.  July  5th,  the 
patient  could  swallow  solids  and  felt  better.  July  15th,  she 
complained  of  pain  on  the  left  side,  and  small  ulcers  were 
found,  probably  caused  by  the  continued  use  of  radium.  It 
was  therefore  discontinued,  and  the  ulcers  as  well  as  the  pain 
disappeared  in  a  few  days.  After  that,  however,  she  began  to 
grow  worse ;  fever  set  in  and  she  discontinued  treatment.  In 
this  case  there  is  one  point  of  importance,  viz.,  the  greatly 
improved  facility  of  taking  food.  Before  taking  treatment  the 
patient  had  swallowed  food  only  with  the  greatest  difficulty ; 
but  after  its  use  she  could  take  even  solid  food.  The  relief, 
however,  was  only  temporary  and  the  cancer  ran  its  deleterious 
course. 

One  of  the  most  striking  cases  on  record  is  the  one  demon- 
strated by  me  before  the  Section  of  Laryngology  of  the  New 
York  Academy  of  Medicine,  on  October  23,  1907.  The  his- 
tory of  the  case  is  as  follows : 

Case  10.  S.  S.,  aged  forty-eight  years :  peddler.  Family 
history  negative.  Has  never  had  any  serious  illness,  never 
any  venereal  disease.  Status  praesens :  About  nine  months  ago 
the  patient  began  to  experience  a  pressure  in  his  throat  on  the 
right  side  whenever  he  spoke.  This  increased  and  very  soon 
the  patient  applied  for  treatment.  On  examining  the  throat, 
an  irregular  mass  of  tissue  was  observed,  springing  up  from 
the  right  tonsil  and  extending  from  between  the  pillars  of  the 
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fauces  to  the  base  of  the  tongue.  It  bled  profusely  when 
touched.  The  patient  had  some  difficulty  in  swallowing,  and 
felt  pressure  in  his  throat  when  speaking.  His  voice  was 
muffled.  There  was  absolutely  no  sign  of  any  present  or  pre- 
vious syphilitic  affection.  This  was  corroborated  by  a  well- 
known  dermatologist,  who  examined  the  patient  several  times. 
A  microscopic  examination  of  a  piece  of  the  tissue  was  made 
and  the  growth  was  found  to  be  a  roundcelled  sar- 
coma. Frpm  the  very  first,  the  patient  was  given  potassium 
iodide  in  ascending  doses  up  to  80  grains,  three  times  daily, 
and  later  on,  inunctions.  This  was  kept  up  for  six  weeks  in 
order  to  positively  eliminate  the  diagnosis  of  syphilis,  but 
there  was  absolutely  no  diminution  in  the  size  of  the  tumor. 
On  the  contrary,  it  rapidly  increased  in  size,  so  that  the  inter- 
space between  the  pillars  and  the  base  of  the  tongue  up  to  the 
median  line  was  finally  filled  up  by  the  mass,  which  was 
larger  than  a  pigeon-egg.  No  view  of  the  larynx  could  be 
obtained,  as  the  mass  concealed  the  entire  epiglottis.  As  the 
anti luetic  treatment  showed  no  results  whatever,  the  only  thing 
left  to  do  was  to  remove  the  rnass  by  an  operation,  but  as  all 
my  former  cases  of  sarcoma  of  the  tonsil  had  died  very  shortly 
after  surgical  interv^ention,  I  was  not  much  inclined  to  have 
this  patient  operated  upon,  nor  did  he  himself  much  care  to 
undergo  an  operation.  So  we  exposed  him  to  emanations 
of  radium  for  ten  minutes  at  the  first  sitting,  for  twenty  min- 
utes at  the  second  and  later  for  thirty  minutes,  using  10  mil- 
ligrams of  radium,  of  1,000,000  strength.  From  the  moment 
the  radium  was  applied  the  retrogression  of  the  neoplasm  was 
so  striking  that  it  could  not  fail  to  attract  notice.  I  watched 
the  case  with  my  four  assistants  and  a  good  many  other  col- 
leagues who  happened  to  visit  the  clinic.  After  the  first  aj>- 
plication,  a  part  of  the  mass  sloughed  away,  and  after  18 
applications  only  a  fragment  remained.  That  also  disappeared 
very  soon,  but  we  continued  the  seances  in  order  to  be  positive. 
The  patient  was  perfectly  cured,  and  today,  four  years  after 
the  operation,  is  in  good  health. 

Reviewing  these  cases  and  all  the  others  treated  with  radium 
but  not  mentioned  in  this  paper,  one  question  is  paramount, 
viz..  What  has  been  accomplished  by  radium? 

Before  answering  this,  some  details  of  the  treatment  have 
to  be  rnentioned.     How  are  the  neighboring  parts  protected? 
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I  do  not  protect  them  at  all,  for  several  reasons.  First,  in 
these  special  parts — in  the  nose,  nasopharynx  and  the  larynx — 
every  particle  of  space  is  needed,  and  it  is  impossible  to  cover 
the  tube  with  extra  sheets  of  tin  foil  or  the  like.  Second, 
we  may  suppose  that  a  malignant  neoplasm  affects  also  the 
neighborhood  of  the  growth  with  which  we  have  to  deal.  No 
deleterious  effects  have  been  observed  from  exposing  the  ap- 
parently healthy  parts  to  the  rays  of  radium,  excepting  oc- 
casionally an  ulcer  which  healed  quickly.  The  length  of  the 
exposure  has  been  determined  by  the  tolerance  of  the  pa- 
tient. Even  in  the  pharynx  many  patients  cannot  at  first  hold 
the  radium  for  more  than  a  few  minutes,  and  to  hold  it  in  the 
nasopharynx  requires  considerable  intelligence  and  good  will 
on  the  part  of  the  patient. 

Case  4  was  almost  forced  by  his  wife  to  come  for  treat- 
ment, and  it  was  difficult  to  make  him  hold  the  tube  in  his 
mouth.  As  he  could  not  grasp  the  idea  of  our  treatment,  he 
once  asked  me:  "It  is  not  salt,  it  is  not  pepper;  what  is  it?" 
On  the  other  hand.  Mr.  P.  (Case  5)  managed  to  keep  the 
tube  in  his  nasopharynx  for  as  much  as  two  hours  and  a  half. 
Of  course,  most  patients  are  desirous  of  assisting  the  physi- 
cian in  that  respect.  A  coughing  spell  or  an  irritation  in  the 
throat,  however,  may  interrupt  the  treatment  at  any  time,  and 
it  happens  frequently.  That  is  the  reason  why  such  odd  times 
have  been  given  above  for  the  treatment — as  twelve  minutes, 
one  hour  and  ten  minutes,  etc. 

What  dose  shall  be  given?  That  depends  upon  the  tol- 
erance of  the  patient,  as  just  mentioned,  and  on  the  re- 
action produced  by  radium.  After  a  twenty  minute  ex- 
posure, the  writer  has  seen  an  ed'ema  in  the  pharynx  de- 
velop, so  severe  that  there  was  some  dyspnea  noticeable. 
That  disappeared  under  ice,  etc.,  but  it  warned  us  not  to 
be  too  bold  in  the  beginning.  The  superficial  ulcers  occur, 
especially  over  the  soft  palate.  They,  too,  heal  rapidly, 
if  radium  is  left  off  for  a  time.  For  these  reasons  we  have  to 
feel  our  way,  and  gradually  grow  bolder  with  the  radium. 
The  less  the  reaction,  the  more  we  push  the  radium.  If.  for 
example,  it  is  applied  on  the  outside  of  the  neck  and  there 
should  be  a  big  tumor  present,  we  may  proceed  more  rapidly, 
all  danger  of  an  edema  or  dyspnea  being  eliminated.  Case 
4  thus  carried  the  radium  tube  for  5  and  even  6  days  unin- 
terruptedly ! 
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The  action  of  the  rays  of  radium  on  malignant  diseases, 
including  tuberculosis  of  the  larynx,  seems  to  be  of  such  a  na- 
ture that  granulations  first  spring  up.  These  break  down,  and 
more  or  less  pus  is  evacuated,  leaving  a  large  ulcerative  area 
in  its  stead.  This  heals  occasionally  very  soon,  without  even 
leaving  a  scar.  That  procedure  we  have  noticed  ever  and 
over  again,  and  could  only  compare  it  with  a  gumma  that 
breaks  and  disappears  under  K.  I.  This  springing  up  of  gran- 
ulations, with  or  without  edema,  has  caused  the  writer  to 
give  up  radium  treatment  in  almost  all  cases  of  intrinsic  car- 
cinoma of  the  larynx.  Unless  such  a  neoplasm  be  very  small, 
no  patient  can  hold  the  radium  in  his  larynx  long  enough  to 
produce  an  effect,  while  at  the  same  time  the  danger  of  an 
edema,  etc..  is  present.  Under  such  conditions,  it  is  more  ad- 
\nsable  and  safer  to  do  laryngectomy.  That  was  done  in  the 
case  of  S.  G.  (Case  8),  six  years  ago,  and  the  man  is  still  liv- 
ing. The  plan  the  writer  intends  to  pursue  in  the  future  in 
cases  of  intrinsic  carcinoma  of  the  larynx  is  to  do  thyrotomy, 
remove  all  diseased  tissue  and  then  apply  radium.  Or  if  thy- 
rotomy should  be  rejected  by  the  patient,  an  intubation  tube 
might  be  constructed  that  would  hold  the  radium  in  situ  at  the 
same  time  permitting  free  respiration. 

The  action  of  radium  ravs  on  the  skin  is  somewhat  different. 
It  there  produces  excoriations,  blisters,  ulceration,  necrosis, 
and  finally  cicatrization.  In  general,  we  may  say  that  the  local 
action  of  radium  is  one  that  retards  the  physiologic  func- 
tions, and  in  large  doses  is  destructive  to  the  tissues. 

What  have  been  the  results  of  our  therapeutic  efforts  with 
radium  ? 

The  most  gratifying  results  were  achieved  in  epithelioma  of 
the  skin,  but  even  in  more  malignant  diseases  the  results  are 
occasionally  extremely  satisfactory.  Take,  for  example,  the 
man  with  the  sarcoma  of  the  tonsil  (Case  9).  That  patient 
was  cured  with  very  little  effort — no  loss  of  blood,  no  incon- 
venience: simply  applications  of  radium  and  cure.  That  case 
shows  brilliantly  the  best  results  obtained  with  radium,  and 
proves  that  occasionally  it  is  of  invaluable  service  to  us.  But 
take  some  other  cases,  as  that  of  the  girl  with  sarcoma  of  the 
superior  maxilla  (Case  2),  or  Case  5,  the  tumor  in  the  naso- 
pharynx, etc.  Are  they  not  of  enormous  value  to  us?  Do 
they  not  show  us  that  some  cases  formerly  considered  hopeless, 
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can  be  cured'  by  radium?  I  say  purposely  some,  because  we 
can  never  tell  beforehand  whether  or  not  a  given  case  will  yield 
to  such  treatment.  For  that  reason  it  is  our  duty  to  try  radium 
first. 

Cases  of  very  malignant  cancerous  growths  have  not  been 
sufficiently  tried  to  justify  an  expression  of  opinion,  but  it 
may  be  said  generally  that  the  more  benign  the  disease  the 
more  readily  it  yields  to  radium  treatment ;  the  more  malignant, 
the  less. 

In  conclusion,  permit  me  to  state  that  every  one  of  the  cases 
reported  in  this  paper  have  been  seen  and  followed  up  by  other 
physicians,  and  cannot  be  pronounced  as  colored  by  the  writer's 
enthusiasm.  The  good  results  that  we  have  obtained  demon- 
strate that  the  scepticism  of  many  physicians  toward  radium 
is  unwarranted,  and  that  radium  will  have,  and  has  already 
taken,  a  place  in  our  therapeutics. 
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II. 

THE  EXAMINATION  AND  .TREATMENT  OF  THE 

NASOPHARYNX  AND  EUSTACHIAN  TUBE  BY 

AID  OF  THE  NASOPHARYNGOSCOPE. 

By  E.  M.  Holmes,  M.  D., 

BoSTOX. 

It  has  been  known  for  years  that  the  great  majority  of  ear 
diseases,  both  acute  and  chronic,  originate  in  the  nose  and 
nasopharj-^nx  and  extend  from  here  through  the  Eustachian 
tube  into  the  middle  ear,  and  in  many  cases  into  the  mastoid 
cells.  Until  now  it  has  been  very  difficult  to  examine  the 
posterior  portion  of  the  nose  and  the  nasopharynx  during  life. 
It  has  been  practically  impossible  to  examine  the  Eustachian 
tube  by  Wsion,  and  direct  examination  of  the  tube  has  been 
possible  only  in  the  few  cases  of  cleft  palate,  congenital  or 
traumatic,  and  in  cases  where  syphilis  or  trauma  has  destroyed 
the  nasal  septum  and  turbinates.  In  all  of  these  cases  we 
have  a  Eustachian  tube  which  is  subjected  to  unusual  condi- 
tions and  we  cannot  expect  to  find  normal  appearances. 

The  small  mirrors  for  use  behind  the  palate  have  been  of 
service,  but  everyone  who  has  used  the  postnasal  mirror 
knows  that  in  the  most  favorable  cases  it  will  not  enable 
him  to  view  the  lumen  of  the  Eustachian  tube,  nor  can  he  see 
the  movements  in  and  about  the  tube  during  deglutition.  In 
the  majority  of  the  ca^es  the  postnasal  mirror  gives  only  a 
poor  picture  of  the  deep  recess  of  the  fossa  of  Rosenmueller. 
It  never,  so  far  as  I  can  learn,  has  shown  the  opening  into 
the  sphenoid  cavity :  and  rarely  indeed  has  it  given  any  definite 
idea  of  the  condition  of  the  upper  surface  of  the  velum  palati 
which  is  continuous  with  the  floor  of  the  Eustachian  tube. 

The  various  pharyngoscopes  have  given  very  distorted  pic- 
tures and  have  been  able  to  give  these  only  from  the  same 
view-point  as  the  postnasal  mirror. 
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The  examination  of  the  nasopharynx,  by  some  modification 
of  the  cystoscope,  has  been  tried  at  various  times  by  passing 
the  tube  of  the  instrument  through  the  nasal  cavity.  All  of 
these  attempts  have  given  little  success  in  diagnosis,  because, 
as  far  as  I  can  find,  none  of  the  instruments  were  of  proper 
construction  for  this  special  use. 

Three  months  ago  I  began  experimenting  with  the  small 
female  cystoscope.  My  aim  was  to  use  the  scope  in  one  side 
of  the  nose  for  inspection  and  to  use  the  other  side  of  the 
nose  for  passing  operating  instruments,  hoping  by  these 
means  not  only  to  see  diseased  conditions  in  and  about  the 
Eustachian  tube  but  by  the  guidance  of  vision  to  direct  the 
instruments  for  their  treatment.  I  at  first  met  with  the  same 
poor  results  obtained  by  others.  I  found  that  with  the  in- 
strument as  then  constructed  I  could  get  only  a  very  imj>erfect 
picture  of  the  Eustachian  tube,  if  .any  at  all,  and  in  no  case 
could  I  get  a  view  of  the  fossa  of  Rosenmueller  or  of  the 
posterior  epipharynx.  It  seemed  fully  as  important  to  be 
ab'e  to  see  the  fossa  behind  the  tube  as  to  see  the  tube  itself, 
and  as  the  posterior  superior  wall  of  the  epipharynx  is  the 
site  of  much  of  the  adenoid  tissue,  that  too  is  of  importance. 

By  experiments  upon  the  living  and  by  measurements  upon 
the  cadaver  I  found  that  the  fenestra  of  the  instrument  I  was 
trying  was  too  great  a  distance  from  the  tip.  The  prismatic 
angle  was  not  right  and  the  lamp  was  too  long.  I  therefore 
ground  off  4/16  of  an  inch  from  the  end  of  the  lamp  socket 
and  deej)ened  the  socket  an  equal  amount.  I  then  had  a  short 
lamp  constructed,  and  with  these  changes  I  had  produced  an 
instrument  which  would  do  all  I  had  hoped  for  as  far  as  in- 
spection was  concerned.  I  found,  however,  that  the  cysto- 
scopic  eyepiece  and  handle  were  too  large  to  permit  of  easy 
manipulation  of  operative  instruments  which  have  to  be 
passed  through  the  opposite  nostril  and  are  therefore  parallel 
to  the  tube  of  the  scope.  It  was  a  simple  matter  to  reduce  the 
size  of  the  frame  about  the  eyepiece  and  to  make  a  lighter 
handle.  It  was  found  that  a  prismatic  lens  could  be  placed 
nearer  the  tip  of  the  instrument  than  the  prism,  and  I  there- 
fore substituted  this  lens  for  the  prism. 

We  have  now  an  instrument  which  I  have  named  the  naso- 
pharyngoscope,  which  weighs  about  one-half  that  of  the  small 
female  cystoscope.     It  can  be  inserted  through  the  nose  into 
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any  nasophan-nx  into  which  we  can  pass  a  small  Eustachian 
catheter,  and  by  advancing  and  rotating  the  instrument  when 
in  place,  we  can  examine  the  whole  nasopharynx,  the  upper 
surface  of  the  soft  palate,  the  lumen  of  the  Eustachian  tube, 
the  posterior  portion  of  the  nose  and  in  many  cases  the  open- 
ing into  the  sprfienoid  cavity.  The  field  is  sufficiently  large 
to  include  the  Eustachian  tube,  the  space  between  the  anterior 
lip  of  the  tube  and  the  turbinates  and  Rosenmueller's  fossa, 
with  its  posterior  border  behind  the  tube.  With  this  large 
field  the  nasopharyngoscope  need  not  be  moved  while  operat- 
ing upon  any  area  in  or  about  the  tube.  The  movements  in 
and  about  the  Eustachian  tube  during  d^lutition  are  ob- 
served and  studied  with  perfect  ease  as  the  instrument  causes 
no  pressure  upon  the  tube  or  any  of  the  muscles  which  move 
it.     We  can  distinguish  all  degrees  of  color  from  marked 
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Holmes'  Nasopharyngoscope. 

anemia  to  pronounced  inflammation.  We  have  found  de- 
grees of  swelling  from  a  slight  puffing  of  the  mucous  mem- 
brane to  CHie  so  marked  as  to  practically  obliterate  the  lumen 
of  the  Eustachian  tube.  In  some  cases  the  appearance  has 
simulated  that  of  edema  seen  in  the  larjnx.  Adhesive  bands 
and  growths  in  the  lateral  fossae  are  found  and  removed  under 
the  guidance  of  vision.  I  have  removed  one  polypoid  growth 
nearly  as  large  as  an  orange  seed  which  was  attached  to  the 
floor  of  the  Eustachian  tube.  It  was  so  far  within  the  tube 
that  I  could  see  it  only  by  the  aid  of  this  instrument.  The 
growth  is  now  being  examined  by  a  pathologist  and  will  be 
fully  reported  later.  We  have  seen  another  lymphoid  mass 
on  the  floor  of  a  tube,  but  not  so  far  within  the  tube  as  the 
one  I  removed. 

Before  passing  the  nasopharjTigoscope  the  nose  is  anesthe- 
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tized  with  cocain.  The  tube  of  the  instrument  is  then 
guided  through  the  inferior  meatus.  It  should  rest  upon  the 
floor  of  the  meatus  at  the  side  of  the  nasal  septum.  The 
fenestra  is  kept  pointing  upward  until  it  has  passed  the  pos- 
terior border  of  the  septum  when  it  is  rotated  toward  the 
opposite  side  of  the  epipharynx  from  which  it  enters.  This 
brings  the  Eustachian  tube  upon  that  side  into  perfect  focus 
without  distortion.  By  rotating  the  fenestra  toward  the  side 
in  which  it  enters,  the  Eustachian  tube  on  that  side  can  also 
be  seen,  but  not  as  perfectly  as  the  other.  By  directing  the 
fenestra  upward  the  roof  and  posterior  wall  of  the  epipharynx 
are  brought  into  view,  and  when  the  window  looks  down- 
ward the  upper  surface  of  the  soft  palate  is  within  the  field. 
Behind  the  palate  a  picture  of  the  larynx,  reduced  in  size, 
comes  into  view.  With  the  fenestra  pointing  upward  and 
slightly  withdrawn  from  the  nasopharynx  the  posterior  por- 
tion of  the  nose  is  brought  into  view,  and  in  many  cases  the 
sphenoid  opening  can  be  made  out.  In  several  cases  vv'C  have 
seen  pus  dropping  through  this  opening. 

For  the  treatment  of  the  tube  I  have  devised  several  ap- 
plicators ;  one  is  of  rather  heavy  bronze  wire  with  a  flattened 
tip  to  hold  the  cotton  fibre  when  wound  upon  it.  The  other 
end  is  fashioned  into  a  loop  to  fit  the  end  of  the  thumb.  This 
is  enclosed  within  a  vulcanite  catheter,  and  when  fully  ex- 
tended the  tip  of  the  wire  is  about  one-half  inch  from  the 
tip  of  the  catheter.  The  cotton  is  wound  about  the  tip  of 
the  wire,  making  the  end  olive  shaped.  This  is  soaked  in  any 
solution  to  be  used  and  is  drawn  within  the  end  of  the  catheter. 
Here  it  remains  until  the  tip  of  the  catheter  has  been  carried 
to  where  we  wish  to  make  the  application,  when  with  the 
thumb  the  wire  is  advanced  within  the  catheter  and  the  appli- 
cation is  made.  By  withdrawing  the  wire  the  cotton  tip  is 
again  brought  within  the  catheter  and  the  whole  can  be  easily 
removed  from  the  nose. 

Another  applicator  is  made  from  a  double  heddle  wire  and 
is  very  light  and  flexible.  The  tip  of  this  is  fashioned  like  a 
flat  hook.  The  cotton  fibre  is  teased  out  and  caught  between 
the  hook  and  body  of  wire ;  then  very  carefully  wound  so  as 
to  make  a  perfect  olive  tip.  This  cotton  tip  cannot  be  re- 
moved without  burning  or  cutting  and  can  be  carried  through 
the  whole  length  of  the  Eustachian  tube.     In  cases   where 
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there  is  stricture  of  the  tube  I  employ  what  I  have  successfully 
used  as  a  bougie  for  several  years.  It  is  made  of  steel  piano 
wire  and  is  so  wound  at  the  shank  as  to  form  a  measure,  so 
that  it  is  possible  always  to  tell  the  distance  of  the  tip  from 
the  end  of  the  catheter.  The  tip  is  fashioned  similar  to  the 
applicator.  If  the  cotton  is  well  wound  it  forms  a  tip  that 
conforms  to  the  lumen  of  the  tube  at  the  point  of  stricture 
and  here  exerts  a  steady  pressure,  but  without  trauma  if  care- 
fully used. 

I  have  devised  various  curettes  which  can  be  used  not  only 
in  the  Eustachian  tube  but  in  Rosenmueller's  fossae.  I  have 
also  made  a  universal  forceps  with  cutting  edge  which  is  suf- 
ficiently strong  to  remove  adenoid  tissue,  adhesion  bands  and 
mucous  polyps  from  within  and  about  the  tubes. 

After  practice  it  is  as  easy  to  use  these  instruments  under 
the  guidance  of  the  nasopharyngoscopic  view  as  it  is  to  op- 
erate in  the  larynx  by  the  aid  of  the  laryngeal  mirror. 

In  the  case  of  a  badly  deflected  septum  or  large  septal  ridge 
it  would  of  course  be  impossible  to  pass  the  operating  in- 
struments through  the  obstructed  side,  but  in  such  a  case 
some  nasal  operation  would  be  indicated  for  reasons  other 
than  passing  our  instruments.  After  relief  of  the  nasal  ob- 
struction such  a  case  can  be  treated  as  any  other. 

During  the  past  five  weeks  we  have  treated  at  the  Boston 
Dispensary  eleven  cases  of  acute  secreting  inflamrhation  of 
the  middle  ear  with  pronounced  bulging  of  the  membrane 
tympanae  by  applying  cocaine  and  adrenalin,  followed  by  a 
15  per  cent  solution'of  argyrol  directly  to  the  Eustachian  tube. 
In  only  two  cases  did  we  fail  to  give  relief.  In  one  case  the 
pressure  was  not  diminished  and  we  had  to  perform  paracen- 
tesis of  the  membrane.  In  the  other  case  there  was  temporary 
relief,  but  the  patient  did  not  return  upon  the  following  day, 
as  she  was  directed.  There  was  severe  pain  beginning  the 
second  night,  followed  by  rupture  during  the  night.  In  all 
of  these  cases  applications  were  made  under  the  guidance  of 
vision  and  in  a  number  of  cases  we  could  see  secretion  com- 
ing from  the  Eustachian  tube  after  having  used  the  treatment. 
The  majority  of  the  cases  showed  as  marked  relifef  as  usually 
follows  puncture  of  the  drum  membrane.  Two  of  them  were 
relieved  by  a  single  treatment,  but  in  the  majority  of  them  we 
made  at  least  four  or  five  applications  before  the  cure  was 
complete. 
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In  most  of  these  cases  the  mucous  membrane  in  and  about 
the  Eustachian  tubes  was  much  swollen  and  injected.  It  had 
much  the  appearance  of  the  pharyngeal  walls  during  an  acute 
inflammatory  process.  There  was  also  almost  always  the 
same  excess  of  mucus  and  in  some  of  the  cases  a  purulent 
secretion  was  present. 

We  have  relieved  a  number  of  cases  of  chronic  middle  ear 
inflammation.  Several  of  these  patients  had  been  given  gen- 
eral treatment  for  long  periods  with  little  if  any  relief.  There 
were  four  in  this  class  who  were  not  given  even  temporary 
relief  by  inflation,  but  they  made  marked  progress  under  treat- 
ment of  the  tube. 

There  was  one  woman  who  had  suffered  constantly  with 
vertigo  for  ten  months.  It  was  at  times  very  severe.  The 
tests  for  labyrinthine  disease  were  negative.  The  right  mem- 
brana  tympani  was  more  hazy  than  normal.  The  left  was 
considerably  retracted  and  more  opaque  than  the  right.  The 
hearing  was 
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The  right  Eustachian  tube  was  apparently  nonnal,  the  left 
tube  was  swollen  and  dark  red  in  appearance.  This  patient 
gave  a  history  of  a  number  of  inflations  without  apparent 
improvement.  Like  in  many  of  the  other  cases  we  began 
treatment  of  the  inflamed  tube,  but  without  much  expectation 
of  improvement.  Every  second  day  I  made  application  to 
the  tube  by  passing  the  cotton-tipped  bougie  soaked  in  argyrol. 
After  five  treatments,  or  at  the  end  of  ten  days,  the  patient 
could  walk  and  look  down  without  being  dizzy,  and  she  has 
remained  free  from  symptoms  until  now,  a  period  of  two 
weeks. 

We  have  been  treating  a  number  of  cases  of  old  suppura- 
tive middle  ear  disease,  but  although  several  cases  have  shown 
improvement  in  the  appearance  of  the  Eustachian  tube,  we  can- 
not feel  positive  of  any  improvement  upon  the  suppurative 
process. 

Dr.  F.  P.  Emerson  and  Dr.  H.  J.  Inglis  have  seen  and,  with 
me,  watched  the  progress  of  most  of  the  cases  I  am  reporting, 
as  all  except  one  of  them  were  Boston  Dispensary  patients. 
We  have  tried  not  to  be   influenced  in  our  findings  by  too 
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much  enthusiasm ;  and  by  having  two  or  more  observe  each 
case  we  have  somewhat  removed  personal  error. 

We  have  been  for  so  short  a  time  aj^lying  treatment  to  the 
nasopharynx  and  Eustachian  tube  under  direct  inspection  that 
we  are  not  in  a  position  to  draw  definite  conclusions,  nor  have 
we  time  in  this  preliminary  report  to  go  into  detail  in  these 
few  cases  we  report.  We  realize  it  will  take  many  months  of 
study  to  learn  some  of  the  less  marked  pathologic  changes 
found  in  and  about  the  Eustachian  tube,  and  the  effect  of 
these  conditions  upon  the  middle  ear.  It  will  also  require  the 
careful  study  of  a  large  number  of  cases  before  we  can  know 
the  best  methods  of  treatment,  and  with  such  treatment  the 
probable  prognosis.  The  most  important  of  all  are  the  final 
results  upon  the  rhiddle  ear  complications.  For  the  symp- 
toms of  nasopharyngeal  and  Eustachian  diseases  are  of  little 
importance  when  compared  with  those  of  middle  ear  dis- 
ease. 

What  we  can  do  is  to  see  with  the  eye  the  condition  of 
the  whole  epipharynx  and  Eustachian  tube  and  to  treat  the 
pathologic  conditions  found  both  medically  and  surgically 
under  the  guidance  of  vision. 

The  past  six  weeks'  experience  at  the  Boston  Dispensary 
and  with  our  private  patients  has  convinced  us  that  much  can 
be  accomplished. 

How  much  remains  for  all  students  of  rhinolc^'  and  otolc^y 
to  help  us  demonstrate. 

Drawings  made  of  cases  seen  at  the  Boston  Dispensan,- : 

1.  Normal  tube. 

2.  Adenoid  tissue  in  Rosenmiiller's  fossa. 

3.  Inflamed  tube  nearly  closed  lumen. 

4.  Polypoid  growth  attached  to  the  floor  of  the  tube. 

0.  Granular  tissue  (probably  adenoid)  extending  over 
cushion  and'  int  othe  lumen  of  the  tube. 

6.  Bands  in  Rosenmiiller^s  fossa. 

7.  Posterior  end  of  lower  turbinate  resting  upon  anterior 
lip  of  tube. 

8.  Marked  inflammation  of  tube  (strawberry  aj^)earance). 

9.  Xasophan.Tigeal  growth  pressing  upon  posterior  wall 
of  tube  (symptoms  of  tinnitus  and  dizziness  for  three  months). 

10.  Very  large  adenoid  in  7-year-old  boy. 

11.  Pus  coming  from  right  sphenoid  cavity. 
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12.  Band  running   from  posterior  border  of  septum  and 
joining  anterior  lip  of  the  tube. 

13.  Tube  lacking  the  usual  cushion  floor. 

14.  Bands  across  Rosenmiiller's  fossa. 

15.  A   much   swollen   tube   in   a    case   of   acute   purulent 
otitis  media. 

16.  Posterior  turbinates,  two  openings  in  superior  meatus. 

17.  Very  patulous  tube.     Contact  between  anterior  lip  of 
Eustachian  tube  and  inferior  turbinate. 

18.  Growth  low  down  in  Rosenmiiller's  fossa, 

19.  Pus  dropping  from  mouth  of  tube  in  a  case  of  chronic 
mastoiditis. 

20.  Lymphoid  mass  nearly  filling  fossa  and  covering  cush- 
ion of  tube. 

21.  Polyps  at  posterior  end  of  middle  meatus. 

22.  Large  polyp  in  epipharynx  covering  tube. 

23.  Right  tube  in  case  of  sagging  right  membrana  tympani. 

24.  Left  tube  in  same  patient  as  23.     The  left  ear  was 
normal. 
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III. 

THE  ELECTRIC  NASOPHARYXGOSCOPE. 

By  Francis  P.  Emerson,  M.  D., 

Boston. 

Through  the  kindness  of  Dr.  Holmes  I  have  had  the  op- 
portunity of  using  the  nasopharyngoscope  in  my  office  daily 
for  a  month,  and  with  him  have  observed  and  can  verify  his 
findings,  in  the  cases  reported  from  the  clinic.  Briefly  sum- 
marized we  can  determine  the  following: 

First,  The  condition  of  the  mucous  membrane,  i.  e.,  (a) 
atrophy,  (b)  hypertrophy,  (c)  congestion,  (d)  enlarged  blood 
vessels,  (e)  secretion. 

Second.  Conditions  of  Rosenmiiller's  fossae  that  can- 
not be  detected  by  the  posterior  mirror  or  the  finger. 

Third.  The  mobility  of  the  Eustachian  tube  and  the 
changes  within  its  lumen  for  approximately  five-eighths  of  an 
inch,  as  well  as  conditions  anterior  to  the  Eustachian  eminence. 

Fourth.  The  size  and  appearance  of  the  posterior  ends  of 
the  middle  and  inferior  turbinates  and  the  lateral  walls  of  the 
posterior  nares. 

Fifth.  In  about  40  per  cent  of  the  cases  the  sphenoidal 
opening,  with  occasionally  a  posterior  ethmoid  cell. 

Sixth.     Lateral  enlargements  of  the  vomer. 

Seventh.  The  interior  of  the  larynx  (although  this  is  more 
difficult  and  less  satisfactory). 

Eighth.     The  posterior  pharyngeal  wall. 

In  1907  the  writer  stated  in  a  paper  published  in  the  Annals 
OF  Otology,  Rhinology  and  Laryxgologv,  that,  given  a  case 
of  unilateral  deafness  with  fluctuating  hearing,  recurring 
salpingitis  and  tinnitus,  there  were  always  pathologic  con- 
ditions in  the  fossa  of  Rosenmiiller.  This  we  have  verified,  and 
also  that  the  congestion  passes  over  into  the  Eustachian  tube, 
particularly  along  its  posterior-superior    and    superior  walls. 
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In  an  angular  fossa  there  may  be  bands  and  considerable  tis- 
sue that  cannot  be  detected  by  the  finger,  or  lymphoid ,  tissue 
may  hang  over  intc  the  lumen  of  the  tube.  Such  conditions 
may  hold  the  tube  as  in  a  vise.  On  the  other  hand,  the  wide 
excursion  of  the  tube,  when  free,  during  deglutition  is  very 
striking.  The  changes  in  the  tube,  even  in  catarrhal  adhesive 
ears,  with  progressive  deafness,  and  with  no  symptoms  of 
nasopharyngeal  catarrh,  have  been  almost  constant. 

In  suppurative  otitis  media  and  chronic  secretory  ears,  this 
condition  has  varied  from  congestion  of  the  upper  lip  to  actual 
edema.  Within  the  tube  the  membrane  may  present  local- 
ized or  general  congestion,  atrophy  or  hypertrophy.  Bands  or 
polypi  may  be  present.  The  lumen  may  be  filled  with  serum, 
mucopurulent  or  purulent  secretion,  or  its  walls  encroached 
upon  from  the  fossa  of  Rosenmiiller  or  the  posterior  ends  of 
the  turbinates.  In  one  case  a  woman  of  65,  the  duration  of 
whose  symptoms  extended  over  a  period  of  years,  during 
which  she  was  regularly  catheterized',  clear  pus  in  considerable 
quantity  was  discharging  through  the  tube.  Very  active  and 
constant  factors  in  keeping  up  a  salpingitis  outside  of  focal 
suppurations  have  been  the  glandular  ends  of  the  turbinates, 
which  may  be  discharging  directly  into  the  open  tube.  .  These 
hypertrophies  may  extend  into  the  nares  and  their  size  can- 
not be  determined  by  posterior  rhinoscopy  as  they  are  clearly 
seen  with  the  nasopharyngoscope. 

The  writer  believes  this  instrument  to  be  a  valuable  ad- 
dition to  our  armamentarium,  not  in  the  treatment  of  the 
exceptional  case,  but  in  the  daily  routine  of  office  work,  and 
that  chronic  infection  of  the  Eustachian  tube  must  be  regu- 
larly sought  and  treated  as  part  of  the  care  of  the  nasopharynx 
in  progressive  deafness. 


IV. 

HISTORY  OF  A  CASE  OF  CEREBELLAR  ABSCESS 
PRESENTING   CERTAIN   FEATURES   SUGGEST- 
IVE   OF    LABYRINTHINE    SUPPURATION; 
DIFFERENTIAL  POINTS;  OPERATION; 
RECOVERY. 

By  Philip  D.  Kerrison,  M.  D., 

New  York. 

The  following  case  is  reported  on  account  of  certain  clin- 
ical features  which  should  interest  equally  the  otologist  and 
the  neurologist : 

L.  A.,  a  girl  of  16  years,  had  suffered  from  bilateral  sup- 
purative otitis  media  since  early  childhood,  both  drum  mem- 
branes being  practically  destroyed.  She  had  experienced  the 
usual  infectious  diseases  of  childhood,  the  past  history  being 
otherwise  negative  as  to  conditions  bearing  upon  the  aural 
lesions. 

On  February  9th,  1910,  when  first  seen  by  the  writer,  she 
presented,  in  addition  to  the  symptoms  characteristic  of  chronic 
bilateral  middle  ear  suppuration,  the  physical  signs  of  an 
acute  inflammatory  process  involving  the  right  mastoid.  Her 
temperature  at  this  time  was  100.4°  F.  She  gave  a  history  of 
having  been  dizzy  at  times  during  the  past  three  or  four  days, 
but  showed  no  disturbance  of  static  equilibrium,  and  walked 
with  normal  ease.  She  exhibited  at  this  time  moderate  physio- 
logic nystagmus  when  the  eyes  were  rotated  to  the  extreme 
lateral  position  in  either  direction.  She  complained  chiefly 
of  pain  referred  to  the  right  mastoid,  which  also  was  ex- 
quisitely sensitive  to  pressure.  ^  The  patient  presented  the 
appearance  of  greater  illness  than  is  usual  in  cases  of  mas- 
toiditis of  average  severity.  She  was,  therefore,  admitted  to 
the  Manhattan  Eye,  Ear  and  Throat  Hospital  and  prepared 
for  immediate  operation.  , 
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Operation,  February  9th,  right  mastoid.  Removal  of  the 
cortex  disclosed  a  diploeic  mastoid  in  the  acute  hemorrhagic 
stage  of  inflammation.  But  little  fluid  pus  was  found,  else- 
where than  in  the  antrum,  until  the  sigmoid  sinus  was  ex- 
posed, when  a  small  perisinous  abscess  was  encountered.  The 
sinus  was  uncovered  over  about  three-quarters  of  an  inch  of  its 
length.  The  mastoid  cells  were  next  converted  into  one 
cavity  by  removal  of  the  posterosuperior  wall  of  the  bony 
meatus,  and  the  bone  operation  completed  by  the  steps  usually 
followed  in  a  radical  mastoid  operation.  Owing  to  the  find- 
ing of  pus  in  contact  with  the  sinus  wall,  the  posterior  wound 
was  left  open. 

During  the  four  days  following  the  operation  the  patient 
seemed  to  be  free  from  pain  or  discomfort.  She  slept  well  at 
night,  took  the  usual  amount  of  nourishment  and  presented 
the  appearance  of  a  patient  reacting  favorably  after  operation. 

On  February  14th  and  15th  (fifth  and  sixth  days  after  op- 
eration) she  complained  of  headache  and  slight  dizziness. 
Examination  of  the  eyes  showed  absolutely  no  nystagmus 
when  the  patient  looked  directly  in  front  of  her,  but  moder- 
ate rotary  nystagmus  when  the  eyes  were  voluntarily  rotated  to 
the  extreme  lateral  position  in  either  direction ;  the  quick 
eye  movement  always  changing  to  correspond  with  the  direc- 
tion in  which  the  eyes  were  turned.  In  type  it  corresponded 
to  the  so-called  physiologic  nystagmus.  During  this  time  the 
temperature  ranged  near  the  normal  line,  with  two  moderate 
rises,  the  highest  being  101°  F. 

On  February  17th,  two  days  later,  she  complained  of  severe 
frontal  headache  and  had  one  attack  of  unexplained  vomit- 
ing. 

During  the  next  three  days  the  temperature  remained  prac- 
tically normal,  and  the  patient,  though  complaining  of  moder- 
ate headache,  seemed  in  good  condition. 

On  February  20th,  while  dressing  the  wound,  I  applied  the 
caloric  test,  using  first  cold  apd  then  hot  water,  and  obtained 
not  the  slightest  reaction.  The  hearing,  however,  carefully 
tested  with  the  aid  of  the  Barany  noise  instrument,  proved 
surprisingly  acute. 

On  February  23rd,  the  patient  complained  of  severe  frontal 
headache  and  dizziness,  and  had  one  attack  of  vomiting,  un- 
accompanied by  nausea.     She  still  exhibited  rotary  nystagmus 
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when  the  eyes  were  turned  strongly  in  either  lateral  direction, 
but  the  nystagmus  to  the  right  was  now  altogether  stronger 
and  more  prolonged  than  that  following  voluntary  rotation 
to  the  left,  which  lasted  but  a  few  seconds.  From  her  state- 
ments, even  the  strong  nystagmus  to  the  right  seemed  abso- 
lutely without  influence  upon  her  subjective  symptoms.  Get- 
ting the  patient  to  stand,  for  the  purpose  of  testing  her  static 
equilibrium,  her  subjective  vertigo  was  increased  and,  had 
she  not  been  supported,  she  would  have  fallen  to  the  right. 
This  reaction  was  frequently  retested  throughout  her  illness, 
and  was  constant — i.  e.,  she  fell,  or  without  support  would 
have  fallen,  always  to  the  right.  Lying  in  bed  she  now  ex- 
hibited' well-marked  incoordination  ataxia  of  the  right  hand,  as 
shown  by  the  difficulty  in  bringing  her  right  forefinger 
promptly  and  accurately  to  the  tip  of  her  nose.  It  was  about 
this  time  that  she  developed  a  peculiar  speech  defect,  or  lisp. 
Her  mentality  throughout  the  disease  was.  perfectly  clear,  and 
she  showed  always  rather  unusual  command  of  the  right  words 
to  express  her  meaning,  but  the  words  themselves  came  slowly, 
thickly  and  with  effort.  She  was  herself  conscious  of  this 
defect,  commenting  upon  her  difficulty  in  bringing  the  words 
out. 

On  February  28th,  when  Dr.  Zabriskie  kindly  examined  the 
patient  with  me,  her  condition  presented  the  following  addi- 
tional features,  showing  disturbed  orientation  or  muscle  sense 
in  the  right  side  of  the  body: 

Winking:  Patient  can  wink  both  eyes.  She  can  also  wink 
left  eye  singly,  but  she  cannot  wink  right  eye  alone.  When 
she  tries,  always  both  eyes  wink. 

Rotation  of  wrists :  Told  to  rotate  both  wrists  as  rapidly 
as  possible  back  and  forth,  she  performs  what  to  the  normal 
individual  is  rather  a  difficult  feat — i.  e.,  the  left  wrist  rotates 
quickly  while  the  right  rotates  very  slowly — the  left  wrist 
executing  about  four  rotations  while  the  right  rotates  once. 

Piano  playing:  Practicing  the  finger  movements  upon  a 
book,  her  left  fingers  move  rapidly,  as  with  any  normal 
person,  the  right  following  with  similar  movements,  but  very 
slowly. 

Trying  to  touch  the  tip  of  her  nose  alternately  with  right 
and  left  forefinger,  the  left  forefinger  is  brought  to  the  nose 
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with  quickness  and  precision;  the  right  only  after  a  series  of 
to-and-fro  oscillations  in  the  vicinity  of  the  face. 

The  effort  with  eyes  closed  to  bring  the  tips  of  the  right  and 
left  forefingers  together,  gave  the  following  results :  Hold- 
ing the  right  forefinger  stationary  above  her  chest,  she  had 
no  difficulty  in  bringing  the  left  into  quick  and  accurate 
contact  with  it.  Reversing  this — i.  e.,  holding  the  left  fore- 
finger stationary — she  could  bring  the  right  forefinger  into 
contact  with  it  only  after  a  series  of  to-and-fro  oscillations  in 
its  immediate  vicinity. 

On  March  3rd  the  eyes  were  examined  for  fundus  changes 
by  Dr.  Wootton,  and  found  normal. 

Analysis  of  Symptoms. — To  epitomize,,  the  important  symp- 
toms in  this  case  were :  Subjective  vertigo ;  rotary  nystagmus 
corresponding  to  the  direction  in  which  the  eyes  were  turned, 
but  stronger  and  more  prolonged  to  the  right;  loss  of  caloric 
irritability  in  the  right  ear;  disturbance  of  static  equilibrium, 
the  patient  falling  always  to  the  right;  and  evidences  of  dis- 
turbed arthrodial  and  muscle  sense  in  the  right  side  of  the 
body. 

Three  of  these  symptoms — viz.,  the  vertigo,  nystagmus  and 
loss  of  caloric  irritability — while  in  some  respects  atypical, 
suggested  the  possibility  of  a  labyrinthine  lesion.  It  seemed 
possible  that  certain  contradictory  features  might  be  the  re- 
sult of  a  double  lesion — i.  e.,  an  infection  reaching  -the  cere- 
bellum by  way  of  the  labyrinth.  Such  a  diagnosis,  if  con- 
firmed, would  have  called  for  an  operation  upon  the  labyrinth 
as  well  as  upon  the  cerebellum. 

Disease  of  the-  labyrinth  was  at  length  definitely  excluded, 
upon  the  following  grounds : 

1.  A  suppurative  lesion  of  the  labyrinth  of  suffiicient  severity 
to  annul  caloric  irritability  would  almost  inevitably  have  in- 
volved the  cochlea  and  produced  deafness,  usually  profound. 
The  hearing  in  this  case  was  remarkably  good. 

2.  A  suppurative  lesion  of  the  labyrinth  causing  loss  of 
caloric  reaction  would  give  rise  to  rotary  nystagmus  toward 
the  opposite  ear.  In  this  case  the  nystagmus  was  most  pro- 
nounced and  prolonged  toward  the  diseased  ear. 

3.  With  nystagmus  to  the  right,  caused  by  a  labyrinthine 
lesion,  the  patient  would  have  fallen  to  the  left.  This  patient 
fell  invariably  to  the  right. 
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4.  With  active  nystagmus  and  vertigo  resulting  from  laby- 
rinthine disease,  the  direction  in  which  a  patient  falls  is  always 
influenced  by  the  position  of  the  head.  This  patient  fell  to  the 
right,  irrespective  of  the  position  of  the  head. 

Labyrinthine  disease  haying  been  definitely  excluded  upon 
the  above  considerations,  the  diagnosis  of  cerebellar  abscess 
seemed  fairly  positive. 

Second  operation,  March  6th,  1910.  The  wound  resulting 
from  the  first  operation  was  at  this  time  filled  with  firm  and 
apparently  healthy  granulations.  This  granulation  tissue  was 
carefully  removed  with  a  curette,  and  the  wound  again  re- 
duced to  the  condition  of  the  primary  operation  at  the  time  of 
its  completion.  The  exposed  sigmoid  sinus  was  again  out- 
lined. The  anterior  aspect  of  the  cerebellum  was  next  uncov- 
ered by  the  removal  of  bone  in  front  of  and  internal  to  the 
sinus.  This  when  completed  exposed  a  triangular  surface  of 
cerebellar  dura,  bounded  above  by  the  tegmen  antri,  and  in 
front  and  behind  by  the  petrous  bone  and  sigmoid  sinus  re- 
spectively. The  wound  was  now  resterilized  and  an  effort 
made  to  reach  the  abscess  through  this  exposure.  A  narrow 
blade  knife  was  introduced  in  two  directions — first  inward  and 
slightly  backward,  and  then  in  a  more  backward  direction — 
but  failed  to  reach  the  abscess.  This  wound  was  therefore 
lightly  packed  with  sterile  gauze,  and  an  exposure  of  the  oc- 
cipital surface  of  the  cerebellum  made  by  the  removal  of  bone 
behind  the  sinus.  In  this  way  a  dural  surface  of  the  size  of 
a  silver  dollar  was  uncovered.  The  second  incision  of  this 
exposure — the  knife  being  carried  inward  and  forward — 
was  followed  by  the  escape  of  about  a  dram  and  a  half  of 
fluid  pus. 

No  effort  was  made  to  further  explore  this  tract.  The 
encephaloscope  was  not  used.  The  knife  was  held  in  position 
slightly  rotated  until  pus  ceased  to  flow,  and  a  small  wick  of 
folded  sterile  gauze  was  then  introduced  in  the  direction  in 
which  the  knife  had  passed.  Application  of  a  large  dressing 
of  sterile  gauze  completed  the  operation. 

The  favorable  influence  of  this  operation  upon  the  pa- 
tient's condition  was  almost  immediate.  The  following  bed- 
side history  note  by  Dr.  Moore,  the  house  surgeon,  made  on 
March  8th,  two  days  after  the  operation,  describes  the  rapid 
relief  of  symptoms :  "Patient  comfortable ;  no  nystagmus ;  ab- 
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solutely  none  with  eyes  turned  to  right;  a  few  quick  move- 
ments follow  rotation  of  eyes  to  left.  There  is  no  incoordi- 
nation ataxia  in  movements  of  right  hand — i.  e.,  she  can  bring 
right  forefinger  to  nose  about  as  quickly  as  left." 

During  the  postoperative  period  the  wound  was  dressed 
daily.  Though  the  change  of  dressing  was  on  one  occasion 
attended  by  a  flow  of  a  half  dram  of  pus,  no  effort  was  made 
to  introduce  a  wick  or  drain  to  the  bottom  of  the  abscess 
cavity,  the  effort  being  simply  to  keep  open,  without  injury 
or  infection  of  the  dural  or  cerebellar  tissue,  the  pathway  of 
escape  already  established.  I  believe  that  persistent  adherence 
to  this  plan  was  an  element  influencing  the  successful  issue 
in  this  case. 

The  temperature  chart  is  omitted  for  purposes  of  brevity. 
The  temperature  curve  was  of  a  type  so  often  seen  in  ab- 
scesses of  the  brain — going  occasionally  a  little  below  the 
normal  line  and  occasionally  somewhat  above  it.  The  highest 
recorded  temperature  either  before  or  after  the  operation  was 
101.4°F. 

The  patient  was  discharged  as  cured  on  May  10th.  So  far 
as  1  know,  this  is  the  only  recorded  case  in  which  a  cerebellar 
abscess  was  the  direct  cause  of  a  loss  of  caloric  irritability. 
The  caloric  test  was  repeated  in  August  last,  and  there  was  no 
return  of  vestibular  irritability.  The  hearing  was  still  sur- 
prisingly acute. 

58  West  56th  Street. 


A  REPORT  OF  A  FEW  CASES    OF    OTITIS    MEDIA 

SUPPURi-\TIVA  TREATED  WITH  SUSPENSIONS 

OF  LACTIC  ACID  BACILLI.* 

By  W.  H.  Haskix,  M.  D., 

New  York. 

Early  in  1909  the  writer  became  much  interested  in  the  many 
reports  of  the  successful  use  of  these  suspensions  in  many 
diseases  of  the  nose  and  decided  to  try  their  effect  on  some 
very  intractable  chronic  suppurations  in  ears  which  had  not 
responded  to  other  methods  of  treatment  and  yet  would  not 
submit  to  operation.  My  associate,  Dr.  Dwyer,  had  made 
many  examinations  of  smears  and  cultures  to  try  to  isolate 
some  one  characteristic  bacterium,  or  even  group  of  bacteria, 
in  order  to  make  a  suitable  vaccine  with  which  to  treat  them. 

This  proved  to  be  impossible,  as  many  of  the  worst  cases 
did  not  show  the  presence  of  bacterial  growth.  In  others 
streptococci,  staphylococci,  diplococci,  pneumococci,  etc.,  were 
found  and  many  other  germs  also,  but  none  could  be  said 
positively  to  be  the  actual  cause  of  the  suppuration.  It  was 
noted'  that  the  bacillus  pyocyaneus  was  frequently  present. 

The  paper  of  Dr.  C.  E.  North  gave  so  many  reports  of  cases 
benefited  by  this  treatment,  I  wrote  to  Schieffelin  &  Company, 
and  they  very  kindly  furnished  me  ample  supplies  of  mas- 
solin,  which  they  described  as :  "A  pure  culture  of  the  bacillus 
bulgaricus  (a  lactic  acid  producing  bacterium  described  by 
Massol)  in  a  medium  adapted  for  introduction  into  the  nose 
and  throat.  Indicated  in  the  treatment  of  suppurative  con- 
ditions." 

As  it  is  a  well  known  fact  that  the  growth  of  the  lactic  acid 
bacillus  in  culture  media  w^ill  destroy  the  growth  of  a  great 
many  putrefactive  and  pathogenic  bacteria,  we  decided  to 
try  it,  as  there  could  be  no  harm  done.    The  results  have  been 
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SO  marked  in  most  cases,  it  may  prove  interesting  to  report 
a  few  of  them  that  we  were  able  to  follow.  Some  cases  did 
not  show  improvement,  but  we  felt  that  the  instructions  had 
not  been  carefully  followed  out,  because  the  majority  showed 
such  marked  improvement.  The  majority  of  the  patients  on 
whom  we  used  massolin  were  what  might  be  said  to  be  ex- 
aggerated cases,  several  having  been  assigned  to  me  with 
their  cards  marked  for  probable  radical  operation.  They  in- 
cluded cases  with  polypi,  perforations  with  edges  granulating 
and  very  thickened  mucous  membranes  throughout  the  tym- 
panic cavity,  caries  of  the  ossicles  and  of  the  attic  wall. 

We  used  it  also  in  several  cases  of  acute  suppuration,  using 
no  douching,  merely  wiping  the  canal  dry  and  then  applying 
a  cotton  tampon  saturated  with  the  culture  every  two  or  three 
hours,  and  the  results  have  been  excellent. 

We  have  applied  it  in  several  cases  on  whom  radical  opera- 
tion had  been  performed,  but  there  still  remained  a  most 
offensive  secretion.  As  we  have  not  had  the  clinic  cards  of 
these  patients,  we  have,  unfortunately,  no  records  of  these 
cases  other  than  memory,  but  we  feel  that  no  other  treatment 
has  given  the  same  amount  of  benefit  to  them  than  the  proper 
use  of  this  culture. 

The  writer  does  not  pretend  that  this  is  a  cure-all,  but  ear- 
nestly recommends  its  trial  in  a  great  many  cases,  even  of 
acute  cases,  and  especially  in  private  practice  where  one  can 
secure  its  proper  administration.  The  success  of  this  treat- 
ment depends  upon  a  free  use  of  the  solution,  which  should 
be  given  ample  time  to  insure  contact  with  the  diseased  area, 
at  least  fifteen  minutes  being  none  too  short  a  time.  This 
cannot  be  obtained  by  merely  swabbing  the  canal.  As  Dr. 
Holbrook  Curtis  says,  there  seems  to  be  some  substance  in 
the  solution  which  acts  upon  the  vasomotor  system  and  re- 
duces turgescences  and  even  hypertrophies  in  a  marked  man- 
ner, as  has  often  been  noted  in  affections  of  the  nose,  such  as 
acute  colds  and  hay  fever.  The  writer  believes  that  this  ac- 
tion is  due,  not  to  the  lactic  acid  produced  bv  the  growth  of 
the  bacillus  in  its  culture  media,  as  suggested  by  Dr.  North, 
but  to  the  presence  of  an  enzyme,  this  being  produced  by  the 
growth  also. 

WTien  one  notes  the  rapid  change  for  the  better  which  so 
often  occurs,  the  disappearance  of  the  odor,  the  restoration 
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of  membranes  to  a  heakhy  condition  and  the  cessation  of  dis- 
charge, is  it  not  well  to  g^ve  the  patient  the  opportunity  of 
trying  this  treatment  before  resorting  to  the  heroic  radical 
operation,  with  its  risks,  and  frequently  unsatisfactory'  end  re- 
sults, especially  on  hearing? 

Granting  that  the  discharge  may  return,  this  is  generally 
due  to  a  secretion  from  the  eustachian  tube  which  the  opera- 
tion recently  described  by  Dr.  Sidney  Yankauer  will  prob- 
ably cure  better  than  any  method  yet  attempted.  The  treat- 
ment of  the  eustachian  tube  is  so  frequently  neglected  in  these 
cases,  the  writer  would  suggest  that  medicaments  may  easily 
be  driven  through  the  tube  by  means  of  the  Siegle  otoscope 
and  great  relief  be  promptly  obtained  in  many  of  them. 

As  I  have  stated  before,  in  order  to  secure  results  a  reason- 
able length  of  time  should  be  allowed  for  the  solution  to  exert 
its  influence  and  a  sufficient  quantity  should  be  used.  The  fol- 
lowing instructions  should  be  given  to  the  patients  and  ex- 
plained to  them :  First,  to  syringe  the  canal  carefully  with  a 
warm  saline  solution  and  wipe  dry.  The  patient  should  then 
lie  down  with  the  diseased  ear  up  and  the  canal  be  filled  with 
the  solution,  which  should  be  left  in  the  ear  for  at  least  fifteen 
minutes  before  wiping  it  dry.  When  this  method  has  been 
carried  out,  at  first  twice  daily  and  then  once  a  day,  there  has 
invariably  been  marked  improvement  in  a  few  days'  time. 
Simply  swabbing  the  ear  does  not  produce  the  results  expected, 
which  leads  one  to  wonder  whether  it  is  not  true  that  the 
enzyme  produced  by  the  growth  of  the  bacillus  does  actu- 
ally play  a  very  important  part  in  securing  the  benefits  derived 
from  the  solution. 

It  is  also  important  that  fresh  cultures  be  used  in  order  to 
get  the  active  bacillus.  If  left  too  long  the  growths  appear 
to  kill  themselves  and  then  the  enzymotic  action  will  not  be 
present,  nor  will  you  have  the  activit}^  of  the  growing  bacillus 
and  no  results  \vill  be  obtained.  These  cultures  can  readily 
be  made  in  any  laboratorv  and  should  easily  be  obtained. 

40  East  41s't  Street. 
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A  CONSIDERATION  OF  THE  PATHOLOGIC  CONDI- 
TIONS OF  THE  EAR  RESULTING  IN  PROFOUND 
IMPAIRMENT  OF  HEARING.* 

By  Edward  Bradford  Dench,  M.  D., 

New  York. 

A  profound  impairment  of  hearing  either  may  occur  at 
birth  or  may  be  the  result  of  some  pathologic  condition  oc- 
curring after  birth.  This  pathologic  condition  occurring  after 
birth  may  be  either  hereditary  or  acquired. 

It  is  impossible,  in  the  short  time  at  my  disposal,  to  go  very 
deeply  into  the  histologic  conditions  which  are  found  in  the 
labyrinth  in  cases  of  those  profoundly  deaf.  As  I  have  done  no 
original  work  in  this  line,  I  should  simply  be  quoting  from  other 
observers,  and  it  is  much  better  for  me  to  refer  my  hearers  to 
the  classical  work  of  Denker  ("Die  Anatomic  der  Taubstumm- 
heit,"  Wiesbaden,  1904-1909),  than  to  attempt  to  give  here  a 
resume  of  their  work.  What  I  shall  attempt  to  do,  in  the 
time  allotted  to  me,  is  to  bring  out  a  few  points  which  may 
be  of  clinical  importance,  and  to  dwell  very  lightly  upon 
the  exact  pathologic  changes  which  occur  in  these  cases. 

In  those  who  are  born  deaf  it  seems  probable  that  intermar- 
riage is  one  of  the  most  common  causes  of  congenital  impair- 
ment of  hearing.  This  impairment  may  appear  in  the  first  gen- 
eration or  may  skip  one  generation  and  appear  in  the  next. 
Consanguinity  has,  however,  for  a  long  time  been  recognized 
as  a  common  cause  of  congenital  deafmutism.  In  some  of  these 
congenital  cases  we  have  extreme  deformity  of  the  external  ear, 
absence  of  the  external  auditory  meatus  and,  in  some  cases, 
malformation  of  the  tympanic  cavity.  The  labyrinth  is  found 
poorly  developed,  the  cochlea  being  incomplete  in  some  of  its 
portions.  Partial  or  complete  obliteration  of  the  semicircular 
canals  may  also  occur.     In    another  class  of    cases  of    those 
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congenitailly  deaf,  we  find  faulty  mental  development.  Faulty 
mental  development,  however,  by  no  means  occurs  in  the 
majority  of  cases  of  congenital  deafmutism.  Many  of  these 
patients  are  bright,  mentally,  and  their  sole  defect  seems  to  be 
their  impairment  of  hearing.  Among  acquired  conditions, 
meningitis  in  early  life  is,  perhaps,  the  most  common  cause 
of  deafmutism.  Syphilis  also  plays  a  part,  not  only  in  the 
congenital  form,  but  in  the  acquired  form  of  those  profoundly 
deaf,  although  it  is  probable  that  a  specific  taint  is  much  less 
commonly  a  causative  factor  than  was  formerly  supposed, 
A  suppurative  inflammation  of  the  middle  ear  sometimes  leads 
to  profound  deafness.  To  this  variety  belong  those  cases 
of  panotitis,  of  the  older  writers,  in  which,  as  the  result  of 
a  suppurative  process,  usually  following  one  of  the  exanthe- 
mata, not  only  were  the  structures  within  the  middle  ear  largely 
destroyed,  but  also  portions  of  the  labyrinth  as  well.  Pro- 
found impairment  of  hearing,  however,  as  the  result  of  sup- 
purative middle  ear  disease,  is  not  of  very  comnxjn  occur- 
rence. Labyrinthine  hemorrhage  may  also  cause  a  profound 
impxairment  of  hearing.  This  condition  either  may  result  from 
traumatism  or  may  be  dependent  upon  a  degeneration  of  the 
walls  of  the  labyrinthine  vessels,  d'ue  to  an  arteriosclerosis 
or  to  specific  disease  either  of  the  hereditary  or  acquired  form. 

Of  the  conditions  which  cause  profound  deafness  in  adult 
life,  probably  invasion  of  the  labyrinth  secondary  to  or  co- 
incident with  middle  ear  disease,  is  the  most  common.  I  here 
refer  to  cases  of  otosclerosis. 

With  reference  to  otosclerosis,  it  seems  to  be  a  mooted  point 
at  present,  as  to  whether  the  labyrinthine  changes  in  this 
disease,  occur  per  se,  or  whether  they  are  secondary  to  middle 
ear  involvement.  I  am  well  aware  that  many  consider  oto- 
sclerosis a  condition  which  develops  simultaneously  in  the 
labyrinth  and  in  the  middle  ear,  and  that  the  labyrinthine 
affection  is  never  dependent  upon  middle  ear  involvement. 
From  a  clinical  point  of  view,  I  am  hardly  ready  to  accept  this 
statement.  I  am  inclined  to  believe  that  in  quite  a  large  pro- 
portion of  cases  the  labyrinthine  changes  are  secondary  to  the 
pathologic  conditions  within  the  tympanic  cavit)'. 

When  we  come  to  the  consideration  of  the  pathologic  condi- 
tions which  are  present  in  cases  of  profound  impairment 
of  hearing,  we  may  divide  them  into  cases  in  which  middle  ear 
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changes  are  present,  cases  in  which  labyrinthine  changes  are 
present,  and  cases  in  which  changes  in  the  auditory  nerve  trunk 
occur. 

The  changes  which  may  occur  in  the  middle  ear,  in  the  con- 
genital conditions  and  in  many  of  the  acquired  conditions, 
are,  first  changes  in  the  ossicular  chain.  We  may  have  a 
rigidity  of  the  ossicles,  this  rigidity  usually  occurring  as  the 
result  of  an  osseous  deposit  in  or  about  the  oval  window  or  in 
the  niche  of  the  round  window.  More  rarely,  we  have  fixa- 
tion of  the  incus,  as  in  the  case  reported  by  Nager  ("Anatomic 
der  Taubstummheit,"  Dritte  Lieferung,  Wiesbaden,  1906), 
in  which  there  was  a  synostosis  between  the  incus  and  the  in- 
ternal wall  of  the  middle  ear. 

Similarly,  Alexander  and  Neumann  ("Die  Anatomic  der 
Taubstummheit,"  Sechste  Lieferung),  report  a  case  of  deaf- 
mutism  in  which  the  tympanic  cavity  was  practically  oblit- 
erated by  a  new  bony  growth.  In  this  case,  there  were  also 
extensive  changes,  both  in  the  cochlea  and  in  the  auditory 
nerve.  In  this  case,  also,  the  hammer,  anvil  and  drum  mem- 
brane were  entirely  wanting,  and  the  stapes  was  rudimentarily 
developed.  In  the  cochlea  there  was  a  new  deposit  of  bone 
in  the  perilymphatic  spaces  and  also  in  the  vestibule.  There 
was  a  new  deposit  of  connective  tissue  and  of  bone  in  the 
cochlea.  There  were  also  changes  in  the  aqueductus  cochleae, 
and  in  the  utricle  and  saccule.  There  was  also  degeneration 
of  the  auditory  nerve,  both  in  its  vestibular  and  cochlear 
branches.  The  changes  occurring  in  the  middle  ear  and  laby- 
rinth, in  the  congenital  cases,  may  perhaps  be  somewhat  under- 
stood by  this  report  of  the  case  of  Alexander  and  Neumann. 

A  careful  study  of  the  cases  in  Denker's  masterly  collection 
of  monographs  on  the  subject  of  deafmutism,  shows  that  in 
all  cases  of  this  character,  extensive  changes  have  been  found 
in  the  cochlea  and  in  the  auditory  nerve  trunk,  together  with 
certain  changes  in  individual  cases,  in  the  middle  ear.  It  is 
a  notable  fact  that  in  every  instance  where  extensive  changes 
have  taken  place  in  the  end  organ  of  the  auditory  nerve,  the 
auditory  nerve  trunk  itself  has  shown  pathologic  alterations 
either  in  the  cochlear  or  vestibular  portion,  or  in  both. 

The  changes  which  occur  in  the  middle  ear  may  be  either  a 
faulty  development  of  the  ossicles  or  adhesions  between  the 
ossicles  themselves,  or  between  the  various  elements  of  the 
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ossicular  chain  and  the  adjacent  tympanic  walls.  Again,  we 
may  have  the  deposit  of  new  bone  in  the  middle  ear,  this 
occurring  usually  in  the  neighborhood  either  of  the  oval  or 
round  window,  preferably  in  the  former  location.  Such  a  de- 
posit of  new  bone  leads  to  fixation  of  the  stapes  and  causes 
impairment  of  hearing  on  account  of  the  inability  of  the  os- 
sicular chain  to  transmit  sonorous  vibrations  to  the  column 
of  fluid  in  the  labyrinth.  In  certain  cases,  particularly  in  oto- 
sclerosis, this  deposit  of  new  osseous  tissue  is  not  confined 
to  the  outer  wall  of  the  labyrinth,  that  is,  to  the  middle  ear,  but 
we  find  a  deposit  of  newly  formed  osseous  tissue  both  in  the 
vestibule,  the  cochlea,  and  in  the  semicircular  canals.  Such 
a  deposit  of  new  bone  gives  rise  to  various  symptoms,  accord- 
ing to  the  location  of  the  deposit.  In  otosclerosis,  as  this 
newly  deposited  bone  occurs  most  frequently  in  the  neighbor- 
hood of  the  oval  window,  the  earliest  symptoms  of  the  dis- 
ease are  characterized  by  evidences  of  rigidity  of  the  ossicular 
chain.  Low  tones  are  poorly  perceived,  bone  conduction  is 
increased,  and  as  soon  as  the  newly  formed  bone  has  been  de- 
posited within  the  labyrinth,  the  upper  tones  are  usually  poorly 
perceived.  This  for  the  reason  that,  owing  probably  to  the 
free  circulation  in  the  lower  turns  of  the  cochlea,  in  contra- 
distinction to  the  relatively  poor  vascular  distribution  in  the 
upper  turns,  the  newly  formed  bone  is  deposited  most  fre- 
quently in  the  lower  cochlea  turn,  which  is  concerned  in  the 
perception  of  the  higher  tones  of  the  ntuBical  scale.  The 
regular  occurrence  of  this  symptom,  in  cases  of  socalled  pro- 
gressive deafness  (or  otosclerosis),  seems  to  me  to  be  a  strong 
argument  in  favor  of  the  supposition  that  the  labyrinthine 
changes  may  really  be  secondary  to  changes  within  the  middle 
ear,  and  that  were  appropriate  treatment  applied  sufficiently 
early  to  the  middle  ear  condition,  the  subsequent  cochlear  or 
vestibular  condition  might  not  take  place.  In  a  certain  num- 
ber of  cases  that  have  come  under  my  observation,  such  treat- 
ment has  been  absolutely  futile.  In  other  cases,  where  there 
has  been  abundant  evidence  that  such  changes  were  begin- 
ning, local  treatment  has  certainly  retarded  the  progress  of  the 
condition. 

In  certain  of  the  cases  of  otosclerosis,  disturbances  of 
equilibrium  may  occur.  I  have  seen  a  number  of  cases  of  this 
kind.     One  was  relieved  by  removal  of  the  membrana  tym- 
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pani,  malleus  and  incus,  with  partial  liberation  of  the  stapes, 
while  a  second  was  relieved  by  simple  treatment  of  the  middle 
ear  condition  by  means  of  regular  inflation.  In  the  first  case 
the  symptoms  were  evidently  due  to  an  increased  labyrinthine 
tension,  caused  by  a  deposit  of  newly  formed  osseous  tissue, 
probably  in  the  vestibule.  In  the  second  case,  the  labyrinthine 
changes  were  probably  merely  vascular  in  nature,  and  de- 
pendent upon  an  underlying  middle  ear  condition. 

While  profound  deafness,  as  the  result  of  a  suppurative 
inflammation  of  the  middle  ear,  is  comparatively  uncommon, 
certain  of  these  cases  do  occur.  In  the  more  advanced  cases 
destruction  of  the  labyrinth  has  undoubtedly  taken  place  as 
the  result  of  the  suppurative  inflammation.  The  avenue  of  in- 
vasion here  is  most  commonly  through  the  horizontal  semi- 
circular canal,  although  the  oval  and  round  windows  are  oc- 
casionally avenues  of  infection.  These  cases,  following  sup- 
purative otitis,  are  usually  characterized  by  some  disturbance 
of  equilibrium  during  some  stage  of  the  disease,  in  addition 
to  the  great  impairment  of  hearing,  so  that,  it  is  only  fair  to 
assume  that  the  laybrinthine  involvement  is  fairly  extensive. 

In  some  of  these  cases,  however,  the  cochlea  alone  is  appar- 
ently involved.  Thus,  in  one  case  of  double  suppuration,  in 
which  the  loud  voice  was  heard  only  eighteen  inches  from  the 
ear — maximum — there  was  no  disturbance  of  equilibrium,  and 
the  rotation  test  showed  a  normal  vestibular  reaction.  In 
cases  of  this  character,  the  invasion  must  attack  simply  the 
cochlea,  while  the  static  portion  of  the  labyrinth  remains  un- 
affected. In  other  cases,  however,  the  entire  labyrinth  is  in- 
volved, as  evidenced  by  profound  deafness  and  the  failure  of 
the  static  labyrinth  to  react  to  the  rotation  tests. 

A  labyrinthine  condition  which  is  sometimes  seen  after  the 
radical  operation,  and  which  is  probably  best  described  as  a 
perilabyrinthitis,  may  explain  the  impairment  of  hearing  in  a 
certain  number  of  cases  of  chronic  suppurative  otitis,  and 
may,  perhaps,  furnish  us  a  suggestion  as  to  the  possible  benefit 
of  operative  treatment  in  cases  of  this  character.  In  a  number 
of  cases  of  suppurative  otitis  which  have  been  subjected  to  the 
radical  operation,  the  patients  have,  at  varying  periods  after 
the  operation,  developed  a  nystagmus  on  looking  either  to  the 
affected  side  or  to  the  opposite  side.  This  nystagmus  has 
varied  from  day  to  day,  sometimes  more  pronounced  in  one 
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direction,  sometimes  more  pronounced  in  another.  Disturb- 
ances of  equilibrium  have  occurred  during  the  period  in  which 
the  nystagmus  was  present.  All  the  symptoms  have  subse- 
quently completely  disapypeared  without  operative  interference. 
In  these  cases,  Neumann  has  made  the  suggestion  that  an  in- 
flammatory process  is  taking  place  in  the  soft  bone  overlying 
the  labyrinth  capsule.  In  my  own  experience,  these  symp- 
tcwns  have  always  appeared  in  cases  in  which  the  caries  has 
been  so  extensive  as  to  necessitate  the  removal  of  the  bone 
to  the  very  limits  of  the  labyrinth  capsule.  It  seems  to  me 
possible,  in  certain  cases  of  profound  impairment  of  hear- 
ing following  middle  ear  suppuration,  that  this  perilabyrinthitis 
may  be  responsible  in  some  instances  for  the  impairment  of 
hearing,  and  that  by  resorting  to  the  radical  operation  and 
removing  the  diseased  bone,  a  certain  recession  of  the  laby- 
rinthine deafness  may  be  looked  for. 

My  observations  upon  cases  of  this  character  are  of  com- 
paratively recent  date,  and  no  report  can  be  made  concerning 
the  results  of  operative  treatment  at  the  present  time.  It 
seems  fair  to  assimie,  however,  that  in  a  certain  proportion  of 
cases  in  which  profound  impairment  of  hearing  follows  ex- 
tensive mid'dle  ear  suppuration,  suppurative  process  has  in- 
vaded perhaps  not  the  labyrinth  itself,  but  simply  the  peri- 
labyrinthine  structures. 

Whether,  in  these  cases,  a  serous  labyrinthitis  results,  we 
cannot  say.  From  the  fact  that  a  certain  number  of  cases 
of  this  character  gradually  improve  without  opjerative  treat- 
ment, it  would  seem  probable  that  the  perilabyrinthitis  had 
caused  a  serous  eflFusion  into  the  labyrinth,  and  that  later,  with 
the  subsidence  of  the  acute  symptoms,  this  serous  effusion 
was  absorbed.  Whether  operative  interference  in  some  of  the 
more  chronic  cases,  will  enable  us  to  deal  with  this  class  of 
cases,  surgically,  is  simply  a  matter  of  conjecture.  I  am  in- 
clined to  believe,  however,  that  such  improvement  may  be 
hoped  for  after  a  more  critical  study  has  been  made  of  cases 
of  this  character. 

The  lesions  due  to  cerebrospinal  meningitis,  which,  as  be- 
fore stated,  is  one  of  the  most  potent  causes  of  acquired  deaf- 
mutism,  consist  of  an  inflammation  of  the  auditor\'  nerve 
trunk,  with  an  infiltration,  more  or  less  extensive,  of  the  end 
organs  of  the  auditory  nerve.    This  infiltration  affects  usually 
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both  the  vestibular  and  cochlear  apparatus,  so  that,  in  addition 
to  the  profound  impairment  of  hearing,  disturbances  of  equilib- 
rium are  exceedingly  common.  The  sense  of  equilibrium  is 
usually  regained  after  a  comparatively  short  time,  but  the  im- 
pairment of  hearing  usually  remains  permanent,  except  in 
those  few  cases  where  it  yields  to  internal  medication. 

In  certain  of  these  cases  of  cerebrospinal  meningitis,  in  ad- 
dition to  the  changes  in  the  auditory  nerve  trunk  and  cochlea, 
we  have  changes  in  the  aqueductus  vestibuli  and  aqueductus 
cochleae.  These  two  channels  are  either  partially  or  completely 
obliterated  as  the  result  of  the  meningeal  inflammation,  and  it 
is  fair  to  assume,  in  many  of  these  cases,  that  the  labyrinthine 
involvement  occurs  through  these  channels  as  avenues  of  in- 
fection. 

In  syphilis  the  lesion  may  lie  either  in  the  trunk  of  the 
auditory  nerve  or  in  the  labyrinth  itself.  A  differential  diag- 
nosis here  is  sometimes  quite  easy,  as  in  a  case  which  came 
under  my  observation  a  short  time  ago,  in  which,  five  months 
after  the  primary  lesion,  the  patient  suffered  from  profound 
deafness  in  one  ear,  and  a  decided  disturbance  of  equilibrium. 
Both  labyrinths  were  proven  active  by  the  rotation  test.  In  this 
case  there  was  spontaneous  nystagmus  to  the  affected  side. 
The  electric  stimulation  of  the  auditory  nerve  gave  a  paradoxic 
reaction.  Owing  to  the  activity  of  the  vestibular  apparatus 
on  each  side,  and  the  fact  that  the  cochlea  was  apparently  in- 
tact, as  evidenced  by  normal  upper  and  lower  tone  limits,  and 
also  from  the  fact  that  there  was  a  possible  paradoxic  reaction 
of  the  auditory  nerve  to  galvanism,  the  lesion  was  located  in 
the  meninges,  in  the  neighborhood  of  the  auditory  nen^e.  The 
patient  was  put  on  antisyphilitic  treatment,  consisting  of  large 
doses  of  iodid  of  potassium  together  with  mercury  internally, 
and  later  the  hypodermic  injection  of  salicylate  of  mercury. 
At  the  present  time,  all  of  the  vestibular  symptoms  have  dis- 
appeared, and  the  patient's  hearing  has  become  nearly  normal 
on  the  affected  side.  In  this  case,  there  was  undoubtedly 
a  pachymeningitis  involving  the  auditory  nerve  sheath. 

In  certain  cases  of  specific  disease  gummatous  deposits  have 
been  found  in  the  internal  auditory  meatus,  causing  pressure' 
on  the  auditory  nerve  trunk. 

It  is  particularly  important,  in  specific  cases,  to  make  a 
diagnosis  between  involvement  of  the  labyrinth,  on  the  one 
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hand,  and  the  involvement  of  the  auditory  nerve  trunk,  on  the 
other.  The  labyrinthine  lesions  yield  best  to  the  administra- 
tion of  pilocarpin,  in  conjunction  with  iodid  of  fKJtassium, 
while  the  lesions  of  the  auditory  nerve  trunk  yield  most  easily 
to  the  administration  of  the  antisyphilides  in  large  doses, 
particularly  to  large  doses  of  the  iodid  of  potassium,  after 
mercurialization  has  been  established. 

In  this  connection,  it  might  be  well  to  mention  Ehrlich's 
new  remedy,  "606."  In  the  case  referred  to,  advisability  of  ad- 
ministering this  drug  was  seriously  considered,  but  in  consulta- 
tion with  Doctor  Fordyce,  it  was  decided  that,  owing  to  the  un- 
toward effects  which  Ehrlich  had  reported  in  cases  of  cerebral 
syphilis,  the  administration  of  the  drug  was  not  warranted. 
The  improvement  of  the  patient  under  the  ordinary  anti- 
specific  medication,  seems  to  have  borne  out  this  view. 

It  would  be  possible  to  continue  a  citation  of  various 
lesions  causing  profound  impairment  of  hearing,  indefinitely, 
did  the  time  warrant.  I  must  remember,  however,  that  I  am 
to  be  followed  by  one  who  is  to  speak  on  the  subject  of  "Edu- 
cating the  Eye  to  Substitute  for  Deaf  Ears,"  and  in  closing 
my  paper,  I  wish  to  make  a  few  remarks  upon  this  subject. 

When  should  the  eye  be  used  as  a  substitute  for  the  ear  in 
cases  of  impairment  of  hearing?  Personally,  I  believe  that  in 
ever\'  case  where  the  acoustic  sense  for  a  moderate  whisper 
is  less  than  five  feet,  in  either  ear,  the  patient  will  derive  con- 
siderable benefit  from  the  training  of  the  eye  so  as  to  aid  the 
ear.  I  do  not  mean  by  this  statement,  that  the  eye  should  be 
used  as  a  substitute  for  the  ear,  and  herein,  I  think,  the  ad- 
vocates of  the  socalled  ocular  method  have  made  a  serious 
mistake.  As  soon  as  a  patient  depends  more  upon  his  eyes 
than  upon  his  ears,  the  auditory  function  will  become  more 
impaired  by  disuse.  When,  however,  the  patient  uses  his  eye 
as  an  aid  to  his  impaired  hearing,  but  not  as  a  substitute  for 
his  defective  auditory  mechanism,  in  those  cases  I  believe  not 
only  do  the  patients  receive  decided  benefit,  but  the  auditory 
sense  will  be  stimulated.  It  is  only  necessary  for  a  normal 
individual  to  attend  either  the  theatre  or  the  opera,  to  recog- 
nize how  much  better  he  hears  when  he  is  seated  in  such  a  ix>- 
sition  as  to  see  the  lip  motions  of  the  performers,  to  under- 
stand how  great  an  aid  the  ocular  sense  becomes  to  the  sense 
of  hearing.    The  more  the  hearing  becomes  impaired,  the  more 
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must  the  eye  be  depended  on.  The  point  which  I  wish  to 
make  is  that  Hp  reading  should  never  be  taken  as  a  sub- 
stitute for  hearing-,  excepting  in  those  profoundly  deaf.  As 
an  aid  to  hearing,  thus  relieving  the  fatigue  of  an  overstrained 
auditory  nerve,  I  believe  it  is  of  great  value.  If,  however, 
a  patient  learn§  to  rely  more  upon  the  sense  of  sight,  in  his 
intercourse  with  his  fellow  beings,  than  upon  the  sense  of 
hearing,  he  not  only  fails  to  exercise  what  little  auditory 
function  he  has,  but,  by  failing  to  exercise  this  function,  loses 
completely  his  sense  of  hearing  for  his  own  voice.  The  so- 
called  "deaf  voice,'"  formerly  so  commonly  observed  in  those 
with  profound  defect  in  hearing,  will  certainly  result  unless 
due  attention  is  paid  to  the  preservation  of  whatever  auditory 
function  the  patient  has.  My  own  belief  is,  therefore,  that  a 
combination  of  the  ocular  method,  with  the  conservation  and 
education  of  whatever  auditory  function  the  patient  possesses, 
will  give  us  the  best  results  in  the  treatment  of  cases  suffering 
from  profound  auditory  defects. 


VII. 

A  NEW  METHOD  OF  ELICITING  THE  FUNXTIOXAL 
EAR  TESTS.     PRELIMINARY  REPORT.* 

By  Edmund  Prince  Fowler,  M.  D., 

New  York. 

Information  derived  from  the  functional  tests  of  the  audi- 
tory apparatus  often  proves  unsatisfactory  because  of  the  pa- 
tient's inability  to  recognize  degrees  of  intensity  in  musical 
notes,  and  especially  slight  differences  in  the  perceptive  power 
of  one  ear  as  compared  with  its  fellow.  Under  these  circum- 
stances much  time  and  effort  is  required  to  elicit  any  valuable 
data  from  the  examination.  Especially  are  we  liable  to  meet 
with  difficulties  in  little  children. 

The  method  I  bring  to  your  notice  depends  for  its  utiHty  on 
the  physical  phenomena  produced  when  two  notes  not  quite  in 
unison  are  heard  at  the  same  time.  Under  this  arrangement 
the  resulting  sound  will  be  found  to  alternate  between  a  maxi- 
mum and  a  minimum  of  loudness  occurring  periodically. 
These  periodical  fluctuations  are  called  beats. 

To  better  understand  the  subject,  let  us  briefly  recall  a  few 
important  facts  bearing  thereon. 

Musical  sounds  are  capable  of  variation  in  pitch,  loudness 
and  quality. 

Pitch  depends  upon  and  rises  with  the  number  of  vibrations 
per  second.  Loudness  depends  upon  and  increases  with  the 
energy  of  the  vibrations  reaching  the  ear,  and  therefore,  on 
the  amplitude  of  the  \'ibrations  of  the  body  whence  the  sound 
proceeds.  Pitch  also  influences  loudness,  for  of  two  notes 
of  equal  intensity  of  vibration,  the  higher  note  always  exhibits 
to  the  ear  the  greater  intensity. 

Quality  or  timbre  is  a  term  used  to  express  the  difference 
between  sounds  emitted  under  different  circimistances,  as  by 

♦Read  before  the  New  York  Academy  of  Medicine,  Section  on 
Otology,  March  11,  1910. 
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different  instruments,  or  human  voices.  Beats  are  produced 
by  the  interference  of  two  sound  waves  having  slightly  differ- 
ent periods.  It  may  be  easily  shown  that  the  number  of  beats 
per  second  is  always  equal  to  the  difference  between  the  num- 
ber of  vibrations  occurring  in  the  same  time,  corresponding  to 
the  two  interfering  notes.  It  follows,  therefore,  that  the  more 
these  notes  are  out  of  tune,  the  more  rapidly  will  the  beats 
follow  each  other. 

Beats  are  also  produced,  though  less  distinctly,  when  con- 
cords, such  as  thirds,  fifths,  etc.,  are  not  perfectly  in  tune. 

Beats  are  very  useful  in  the  tuning  of  musical  instruments, 
especially  for  the  higher  notes,  for  in  these  the  same  difference 
between  the  number  of  vibrations  indicates  greater  deviation 
fron>  perfect  unison  than  it  does  for  two  notes  of  lower  pitch. 
As  the  number  of  beats  increases,  the  effect  on  the  ear  be- 
comes more  and  more  unpleasant,  until  it  finally  degenerates 
into  an  irritating  rattle.  This  effect  occurs  with  the  middle 
notes  of  the  musical  scale  when  the  number  of  beats  is  twenty 
to  thirty  per  second.  The  disagreeable  impression  of  beats  on 
the  ear  is  ascribed  by  Helmholtz  to  the  same  physiologic  cause 
to  which  is  due  the  painful  effect  on  the  eye  of  a  faint,  flickering 
light.  As  in  the  eye,  so  also  in  the  ear  the  receptive  mechan- 
ism is  unable,  under  the  repeated  and  intermittent  stimula- 
tion, to  lose  its  sensitiveness  in  great  degree,  as  normally 
occurs  when  continuous  vibrations  are  received.  The  irrita- 
tion caused  by  the  same  number  of  beats  is  much  less  in  the 
lower  register  and  can  even  become  a  pleasing  concord.  I 
find  that  for  my  tests  (using,  say  the  C^  forks)  from  two  to 
twelve  beats  j>er  second  best  answers  the  purpose. 

Although  the  twin  forks  may  be  used  to  advantage  in  nearly 
all  of  the  fork  tests,  and  in  Rinne's,  Schwabach's,  Gelle's  and 
Weber's  especially,  I  shall  consider  in  this  paper  its  applica- 
tion in  but  one,  namely,  Weber's.  It  is  in  this  test  that  I  first 
noticed  its  superiority  over  the  single  fork  method. 

If  the  pitch  of  one  of  two  forks,  tuned  exactly  in  unison,  be 
lowered  by  slipping  over  one  of  its  prongs  a  small  piece  of 
rubber  tubing,  or  moving  the  overtone  clamps,  and  both  forks 
be  simultaneously  sounded,  bursts  of  sound  will  be  heard  at 
intervals,  and  these  will  increase  in  frequency  as  the  differ- 
ence in  pitch  between  the  two  forks  is  increased.  With  these 
two  forks,  slightly  differing  in  pitch,  one  in  each  hand,  we 
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are  ready  to  apply  the  tests.  Strike  one  prong  of  the  fork 
held  in  the  right  hand  against  one  prong  of  the  fork  in  the 
left  hand.  (This  insures  equal  intensity  to  the  vibration  of 
both  forks.)  First  place  one  fork  on  the  vertex  and  after  the 
patient  has  fixed  his  attention  and  is  endeavoring  to  determine 
which  ear  better  perceives  the  sound,  place  the  second  fork  on 
the  vertex  over  the  lambda.  If  there  is  any  difference  in  the 
perceptive  abilities  of  the  two  ears,  it  is  surprising  how  quickly 
the  patient  will  note  it,  and  inform  the  examiner. 

I  have  used  this  test  for  a  long  time,  and  in  scores  of  cases 
it  was  impossible  to  determine  on  which  side  Weber  was  bet- 
ter heard  until  the  twin  forks  were  both  vibrating  on  the  skull. 
In  many  cases  patients  can  better  appreciate  the  difference 
between  the  perceptive  ability  of  the  two  ears  if  before  the 
forks  are  placed  on  the  vertex  the  ears  are  closed  by  a  mois- 
tened finger  and  then  alternately  opened  while  the  forks  are 
vibrating. 

The  explanation  usually  accepted  as  accounting  for  the 
increased  perception  of  sovmd  by  bone  conduction,  as  in 
middle  ear  obstructions  and  in  Weber's  experiment,  is  that 
any  obstruction  in  the  Conducting  apparatus  causes  the  sound 
waves  to  be  reflected  back  into  the  internal  ear,  and  thus  re- 
inforce the  \abrations  on  this  side,  making  them  better  heard  in 
the  more  affected  ear. 

This  is  ven.-  well  so  far  as  it  goes,  but  may  we  not  add  that 
one  of  the  reasons  for  the  increased  perception  in  the  diseased 
ear  is  that  the  reflected  vibrations  cause  increased  perception, 
not  only  because  they  are  added  as  such,  but  because  both  the 
direct  and  reflected  vibrations  are  more  irritating  to  an  ear 
whose  perceptive  mechanism  is  in  a  state  of  comparative  rest 
as  compared  with  its  more  active  fellow,  and  is  therefore  more 
sensitive  to  sound  waves,  which  are  conducted  to  it  through 
the  skull  with  equal  or  greater  facility  than  to  the  better  ear? 
This  may  account  in  part  also  for  the  greater  irritation  con- 
veyed to  the  diseased  ear  by  the  twin  forks  on  the  vertex,  for 
musical  beats  must  be  especially  irritating  to  an  organ  unaccus- 
tomed to  their  influence. 

It  is  also  conceivable  that  thickened  folds  of  mucous  mem- 
brane and  cicatricial  or  fibrous  tissue,  etc.,  may  serve  as  a  bet- 
ter conductor  of  sound'  from  the  vertex  to  the  diseased  ear  than 
would  more  normal  tissues. 
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By  using  the  twin  forks,  not  only  does  the  blocked  ear  re- 
ceive the  increased  vibrations  from  the  reflected  sound  waves, 
but  it  receives  all  vibrations  in  greater  intensity  and  in  periodic 
fluctuations,  which  latter,  as  we  have  shown,  are  especially 
irritating  to  the  auditory  nerve,  and  besides  enable  slight  dif- 
ferences in  intensity  to  be  more  easily  noticed  than  is  the  case 
with  even  tones.  If  the  vibrating  twin  forks  are  held  one  be- 
fore each  ear  of  the  patient,  he  can  determine  more  easily  which 
ear  hears  the  better  by  air  conduction,  for  the  presence  of  the 
beats  is  of  great  assistance. 

By  using  the  method  described  one  can  ascertain  within  a 
few  seconds,  first,  which  ear  hears  the  better  by  air  conduction, 
and,  second,  in  which  ear  craniotympanic  condusction  is  accen- 
tuated. Applying  the  forks  to  one's  own  vertex,  and  stopping 
up  one  ear  will  give  at  once  a  practical  demonstration  of  the 
experiment. 

18  East  58th  Street. 
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S-\RCOMA  OF  THE  NOSE  AND  XASOPHi.ARYXX.* 

By  T.  H.  Farrell,  M.  D., 

Utica,  N.  Y. 

A.  H.,  aged  46.  This  man  consulted  me  first  August  6, 
1906,  complaining  that  "three  weeks  ago  he  began  to  have 
like  a  cold  in  the  head" — obstruction  to  breathing,  followed  in 
one  week  by  a  four-smelling  and  foul-tasting  discharge. 

The  right  side  of  the  nose  was  free ;  the  left  anterior  naris 
was  greatly  narrowed  by  a  spur,  and  was  occluded  by  a  mass 
looking  like  wet  cotton.  On  manipulation  there  was  persist- 
ent bleeding  and  the  probe  easily  penetrated  a  movable  mass 
until  it  felt  rough  bone  on  the  outer  nasal  wall.  Xo  pedicle 
could  be  made  out.  There  was  a  foul  mucopurulent  discharge. 
Several  pieces  were  removed  and  submitted  to  a  pathologist, 
who  reported  sarcoma.  The  patient  declined  further  treat- 
ment, as  his  breathing  was  relieved  and  he  did  not  like  the 
diagnosis. 

However,  he  consulted  a  cancer  specialist,  who  told  him 
he  had  a  simple  catarrh  and  gave  him  a  solution  to  be  used 
in  a  syringe.  The  third  time  it  was  used  it  brought  on  a 
severe  epistaxis,  which  lasted  for  twenty-four  hours  and  made 
him  willing  to  submit  to  operation.  On  consultation  with  a 
general  surgeon  it  was  decided  to  remove  the  left  superior 
maxilla  as  the  growth  did  not  appear  to  be  pedunculated  and 
the  authorities  I  had  at  hand  stated  that  sarcoma  of  the 
nose  usually  spread  from  adjacent  structures. 

September  10th  (five  weeks  after  first  visit)  Dr.  J.  H.  Glass 
excised  the  left  superior  maxilla  with  the  grow^th  attached.  It 
was  a  large  friable  bluish-red  mass  with  a  comparatively  small 
attachment  in  the  region  of  the  ethmoid.  The  antrum  was 
free  from  disease.  The  pathologist  reported  the  neoplasm  to 
be  a  glandular  sarcoma. 

Healing  took  place  with  a  fenestrum  in  the  hard  palate. 
This    made  a  convenient    window    for    examination    of    the 


♦Read  before  Eastern  Section  American  Laryngological,  Rhino- 
logical  and  Otological  Society,  in  Watertown,  January  15,  1910. 
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left  side  of  the  nose,  the  anterior  naris  being  exceedingly 
narrow. 

Nine  months  later  he  began  to  have  recurrences  which 
manifested  themselves  by  epistaxis.  These  growths  were 
usually  pedunculated  and  the  hemorrhage  was  immediately 
controlled  by  severing  the  attachment. 

The  recurrences  took  place  from  the  surface  of  the  pos- 
terior ethmoid  cells  and  anterior  wall  of  the  sphenoid  on 
left  side,  then  appeared  in  the  same  localities  on  the  right 
side  and  in  Rosenmueller's  fossa. 

On  October  29,  1907  (fifteen  months  after  first  appearance), 
the  nasal  membranes  appeared  normal.  Five  weeks  after 
this  a  polypoid  mass  was  removed  from  the  left  side,  the 
attachment  being  on  the  outer  wall  near  the  floor,  A  month 
later,  January  8,  1908,  the  neoplasm  reappeared  in  Rosen- 
mueller's fossa,  with  a  dark  red  appearance  of  the  left  half 
of  the  palate  and  ethmoid  region.  All  tumefactions  were 
thoroughly  curetted. 

In  six  months  the  curetting  had  to  be  repeated,  and  in  Au- 
gust of  this  year  (1908)  the  left  external  carotid  artery  was 
tied  oflf,  but  without  effect,  as  another  curetting  had  to  be 
done  in  September,  following  which  the  nasopharynx  took 
.on  a  healthy  appearance.  The  patient  was  now  put  on  Fowler's 
solution,  but  two  months  later  a  pink  nut-like  movable  tumor 
appeared  in  the  right  side  of  the  nasopharynx,  attached  pos- 
terosuperiorly  to  the  eustachian  tube,  while  a  dark  red  mass 
was  seen  back  of  left  eustachian  eminence  covered  with  a 
foul-smelling  grayish  discharge  requiring  the  use  of  creolin 
in  a  douche.  The  pink  nut-like  mass  was  snared  and  sent 
to  Dt.  Jonathan  Wright,  January  22,  1909.  He  reported 
as  follows:  "This  specimetti  is  undoubtedly  a  sarcoma.  I 
should  classify  it  as  an  alveolar  sarcoma.  I  believe  that  this 
class  of  malignant  connective  tissues  springs  from  the  en- 
dothelium, so  that  perhaps  a  more  appropriate  name  would 
be  alveolar  endothelial  sarcoma." 

About  this  time  an  enlarged  gland  was  noticed  in  the  right 
side  of  the  neck. 

In  February,  1909,  the  soft  palate  was  divid'ed  in  the  median 
line  and  the  nasopharynx  thoroughly  evacuated  of  a  large  mass 
og  new  growth, mostly  from  left  side.  Healing  took  place  speed- 
ily, with  an  improvement  in  the  appearance  of  the  membrane 
covering  the  sphenoid,  but  this  was  only  of  a  short  duration. 


SARCOMA  OF   NOSE   AND   NASOPHARYNX.  69 

He  now  complained  of  his  stomach  and  began  to  look 
cachectic.  His  general  health  up  to  this  time  had  been  good, 
but  he  now  rapidly  failed  and  died  about  two  and  a  half  years 
after  first  appearance  of  growth.  It  is  worthy  of  remark  that  the 
nasal  growths  were  superficial,  while  those  in  the  nasopharynx 
penetrated  deeply. 

J.  A.  Watson  had  a  most  interesting  article  in  American 
Medicine  for  April  2,  1904,  based  on  a  study  of  150  cases,  in- 
cluding the  reports  of  49  cases  collected  by  Bosworth  and  62 
by  Gibbs.  I  have  been  able  to  collect  18  cases  not  contained 
in  the  above,  besides  the  one  just  reported.  It  would  therefore 
appear  that  the  disease  is  not  so  rare  as  the  textbooks  suggest. 

These  nineteen  cases  comprise  nearly  all  varieties,:  Un- 
specified, 4 ;  round  cell,  4 ;  spindle  cell,  2  and  round  and'  spin- 
dle cell.  1 ;  lymphosarcoma,  2 ;  chondrosarcoma,  1 ;  angiosar- 
coma, 1 ;  melanosarcoma,  1 ;  endothelial,  1 ;  fibrosarcoma,  1 ; 
alveolar,  1. 

As  regards  the  point  of  origin  the  middle  turbinate  and  eth- 
moid is  mentioned  five  times,  the  base  of  the  cranium  once,  the 
septum  and  floor  three  times,  the  inferior  turbinate  once. 

In  three  cases  the  maxillary  sinuses  were  involved  by  exten- 
sion, and  in  one  the  frontal  sinus.  In  contrast  to  this  I  have 
seen  sarcoma  of  the  maxillary  sinus  three  times  without  any 
involvement  of  the  nasal  mucous  membranes  in  any  one  of 
them,  though  the  nasal  passages  were  narrowed  by  pressure. 

In  respect  to  sex  this  series  differs  from  Watson's,  in  that 
the  more  numerous  are  females,  there  having  been  eleven  fe- 
males and  ten  males. 

The  general  view  that  sarcoma  is  a  disease  of  youth  is  con- 
firmed by  this  series.  There  were  five  cases  in  the  second 
decade,  four  in  the  third,  two  in  the  fourth,  one  in  the  fifth, 
two  in  the  sixth  and  four  in  the  seventh.  Thus  it  appears 
there  were  eleven  occurring  before  forty  and  seven  after. 

The  question  of  diagnosis  is  generally  an  easy  one.  The 
neoplasm  is  as  a  rule  yielding,  friable  and  vascular,  though 
the  fibrosarcomas  may  be  dense  and  hard.  The  color  varies 
considerably.  In  this  series  nasal  stenosis  occurred  in  prac- 
tically every  case  and  usually  early ;  pain  is  mentioned  in  seven 
cases  and  epistaxis  in  six  cases,  though  it  is  probable  that 
hemorrhage  occurred  more  frequently,  and  is  the  second  most 
common  symptom.  Exophthalmos  occurred  in  four  of  these 
nineteen  cases  and  swelling  of  the  cheek  and  nasal  bones  in  five 
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cases,  though  these  are  late  manifestations.     Offensive  puru- 
lent discharge  is  a  distressing  concomitant. 

The  microscope  is  a  valuable  aid  in  confirming  the  diagnosis, 
and  when  positive  should  make  us  doubt  clinical  evidence  of  be- 
nignancy.  On  the  other  hand,  Raoult's  case  illustrates  how  the 
histologic  examination  may  declare  for  nonmalignancy  and  yet 
the  disease  run  a  characteristically  fatal  course. 

The  occurrence  of  metastasis  is  rare.  In  my  own  case  there 
was  one  small  cervical  gland  enlarged,  which  may  not  have 
been  sarcomatous.  In  Braislin's  case  there  was  a  general  in- 
fection of  the  subcutaneous  lymphatics.  In  no  other  case  was 
it  mentioned. 

In  the  large  majority  of  these  cases  surgical  treatment  was 
the  only  one  relied  upon,  though  benefit  is  claimed  from  X-rays 
in  one,  injections  of  adrenalin  solutions  in  another  and  yellow 
oxide  of  mercury  ointment  with  an  alkaline  spray  in  still  an- 
other. In  none  of  them  does  the  treatment  by  toxins  seem  to 
have  been  instituted. 

The  percentage  of  cures  by  external  operation  have  been  un- 
usually large,  viz.,  three  out  of  five.  In  nine  cases  submitted 
to  internal  operations  recovery  occurred  four  times,  recurrence 
or  death  four  times,  and  the  result  was  unknown  in  one. 

The  extended  experience  I  had  with  the  one  case  would  prej- 
udice me  in  favor  of  intranasal  operation.  A  radical  antrum 
operation  would  have  accomplished  quite  as  much  as  the  ex- 
cision of  the  maxilla.  It  was  remarkable  how  often  the  nasal 
growths  had  a  small  pedicle  and  how  infrequent  recurrences 
were  at  these  points. 
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IX. 

A    CASE    OF    CARCIXOMA    OF    THE    PIXXA    AXD 
EXTERNAL  AUDITORY  CANAL. 

By  Hugo  A.  Kiefer,  M.  D., 

Los  Angeles. 

The  patient,  J.  N.,  male,  age  48  years,  miner  by  occupation, 
presented  himself  to  me  July  13,  1910.  For  two  years  past 
the  left  ear  had  been  discharging  pus  and  blood  for  variable 
periods,  with  intermissions,  when  there  would  be  no  discharge 
whatsoever.  The  last  attack  of  the  running  of  the  ear  lasted 
for  two  weeks,  and  had  not  yet  ceased  when  he  presented  him- 
self to  me.  He  said  that  he  had  likewise  had  periods  of  bleed- 
ing from  the  left  nostril,  and  that  this  condition  had  started 
even  before  the  ear  became  sore.  Both  conditions,  according 
to  his  idea,  started  with  a  cold.  During  this  period  of  two 
years  he  had  treated  with  a  number  of  physicians,  using  a 
variety  of  washes  and  salves.  But  in  spite  of  all  these  treat- 
ments the  condition  continued  to  grow  worse. 

When  he  presented  himself  to  me,  practically  the  whole  area 
of  the  inner  surface  of  the  tragus,  antetragus,  concha,  and  the 
external  auditory  canal  to  within  ^4  cm.  of  the  tympanic  mem- 
brane, were  almost  entirely  denuded  of  epithelium,  and  the 
swollen,  roughened  cartilage  was  exposed  to  view.  Granula- 
tions were  scattered  thickly  over  this  area,  and  bled  very  freely 
to  the  touch.  A  small  amount  of  thin  pus  was  also  present, 
mixed  with  the  blood.  The  margins  of  the  affected  area  were 
red  and  somewhat  elevated,  irregular  in  outline,  but  not  under- 
mined. An  area  of  infiltration  extended  a  mm.  or  two  beyond 
the  line  of  demarcation.  Pain  was  only  occasional,  and  when 
present  it  was  in  the  nature  of  a  sharp,  pricking  pain. 

On  the  whole  the  condition  resembled  very  much  some  cases 
of  eczema,  except  for  the  free  bleeding,  and  this,  associated 
with  the  fact  that  the  patient  was  not  overanxious  to  be  put 
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under  an  anesthetic,  led  us  to  try  the  effect  of  palliative  treat- 
ments, though  the  tentative  diagnosis  of  carcinoma  had  already- 
been  made.  Accordingly  the  entire  affected  area,  which  was 
practically  insensitive,  was  lightly  curetted,  and  the  applica- 
tion of  a  2%  silver  nitrate  followed.  Daily  thereafter  there 
was  made  one  application  of  a  similar  strength  of  silver  nitrate, 
and  several  douches. of  boric  acid,  and  corrosive  sublimate  one 
to  ten  thousand.  In  the  course  of  several  days'  treatment,  how- 
ever, there  was  no  sign  of  any  improvement,  and  it  was  there- 
fore determined  to  anesthetize  the  patient  for  the  purpose  of 
obtaining  a  specimen  of  the  tissue  for  microscopic  examination. 

Accordingly  on  July  19,  1910,  under  a  general  anesthetic, 
two  pieces  of  tissue  were  removed,  one  from  the  concha,  the 
other  from  the  auditory  canal,  each  bearing  a  portion  of  the 
healthy  skin  outside  the  line  of  demarcation,  as  well  as  a  por- 
tion of  the  diseased  cartilage.  These  specimens  were  submit- 
ted to  Dr.  E.  L.  Leonard,  who  returned  a  report  of  "malignant 
sarcoma,  probably  originating  in  the  ceruminous  glands." 

The  patient  submitted  himself  to  operation  July  25th.  An 
incision  was  made  through  the  entire  circumference  of  the  soft 
tissues  of  the  canal  ^4  cm.  from  the  tympanic  membrane,  by 
means  of  a  small  knife,  with  the  blade  bent  at  right  angles  on 
the  flat.  The  skin  of  the  back  of  the  ear  was  incised  through- 
out the  entire  length  of  the  fold  formed  by  the  helix  and  con- 
cha, and  dissected  free  from  the  underlying  cartilage  as  far 
as  the  temporal  bone.  An  incision  was  then  made  through  the 
healthy  skin  on  the  anterior  surface,  following  the  ridge  formed 
by  the  concha  with  the  helix,  tragus  and  antetragus,  and  this 
incision  was  deepened  so  as  io  pass  through  the  entire  thick- 
ness of  all  the  cartilage  encountered  until  the  blade  met  the 
temporal  bone  all  around.  Bleeding,  which  was  quite  difficult 
to  control,  was  stopped  by  passing  catgut  sutures  through  the 
soft  tissues  and  underneath  the  proximal  ends  of  the  bleeding 
vessels.  The  bell-shaped  piece  of  soft  tissue  forming  the  con- 
cha was  then  raised,  and  the  soft  tissues  of  the  canal  were  sep- 
arated from  the  bony  wall  by  means  of  dull  elevators,  so  that 
the  entire  mass  was  lifted  out  of  the  canal,  leaving  the  bare 
bone  exposed  to.  within  %■  cm.  of  the  tympanic  membrane, 
which  was  uninjured.  The  parts  were  then  flushed  with  saline 
solution,  antiseptics  not  being  used  in  order  to  avoid  any  inter- 
ference with  the  growth  of  the  skin  grafts.     Four  strips  of 
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skin,  each  measuring  1;^  inches  in  length  by  y^  inch  in  width, 
were  now  taken  from  the  thigh  and  laid  longitudinally  along 
the  external  auditory  canal  and  the  other  denuded  portions,  and 
were  held  in  position  by  means  of  a  light  packing  of  gauze 
soaked  in  sterile  saline  solution.  This  dressing  was  left  un- 
disturbed for  five  days.  Inspection  now  showed  the  grafts  in 
place,  but  they  had  the  appearance  of  possibly  being  dead. 
However,  they  were  left  in  place  two  days  more,  making  seven 
days  in  all,  and  were  then  removed,  being  dead.  But  by  this 
time  nice  granulations  were  springing  up  all  over  the  denuded 
area  of  bone. 

On  August  9th  the  patient  was  again  anesthetized,  and  four 
more  strips  of  skin,  the  same  size  as  the  former,  were  taken 
from  the  thigh  and  laid  the  same  way  in  the  canal,  and  held  in 
place  by  a  gauze  trailer  soaked  in  boric  acid  solution.  This  was 
left  undisturbed  for  two  days,  and  then  was  cleansed  daily  with 
25%  peroxide  of  hydrogen  solution,  followed  by  normal  saline 
solution,  and  packed  lightly  with  the  boric  acid  trailer.  Bichlo- 
ride moist  dressings  were  not  used  till  August  16th,  for  fear 
of  injuring  the  grafts,  which  had  a  splendid,  healthy  appear- 
ance. A  few  days  after  this  date,  on  account  of  a  little  exu- 
berance of  granulations,  occasional  applications  of  tincture  of 
iodine  were  made,  which  reduced  them  nicely.  On  August 
19th  a  small  bleeding  area  was  noticed  on  the  helix,  about  3^ 
cm.  beyond  the  operated  region.  This  was  curetted  and  cau- 
terized with  10%  silver  nitrate,  and  the  same  procedure  was 
followed  on  the  next  day. 

On  August  29th  the  patient  was  discharged,^  the  entire  oper- 
ated area  being  healed  and  beautifully  epithelialized,  with  no 
deformity  resulting,  nor  even  any  scarring  except  such  as 
would  be  revealed  by  close  inspection.  Hearing  had  been  un- 
disturbed by  the  operation,  and  apparently  also  not  disturbed 
by  the  growth. 

Though  strict  injunction  had  been  laid  on  the  patient  to  re- 
port at  once  any  sign  of  soreness  returning  in  the  ear,  a  letter 
received  from  him  recently  made  no  mention  of  any  such  thing 
occurring. 

213  Fay  Building. 


X. 

EDUCATING  THE  EYE  TO  SUBSTITUTE  FOR  DEAF 

EARS.* 

By  Edward  B.  Nitchie, 

New  York. 

It  is  well  known  that  the  blind  in  a  measure  substitute  hear- 
ing for  sight ;  sounds  of  traffic  in  a  busy  street  are  a  confused 
roar  to  the  untrained  ear,  but  to  the  experienced  blind  man 
they  are  a  fairly  reliable  guide  on  his  way.  Even  to  a  greater 
degree  can  the  deaf  man  train  his  eye  to  substitute  for  his  deaf 
ears.  If  you  will  watch  my  mouth  as  I  am  speaking  now,  you 
will  see  many  clearly  defined  movements  of  the  lips,  perhaps 
even  of  the  tongue.  The  eye  trained  to  associate  certain 
movements  with  certain  sounds  has  the  power  of  interpreting 
these  movements  into  words  and  sentences. 

A  very  large  percentage  of  the  deaf  are,  I  believe,  incurable, 
at  least  at  the  present  state  of  medical  and  surgfcal  knowledge. 
The  greatest  loss  to  anyone  who  is  deaf  is  the  loss  of  under- 
standing speech.  Inability  to  hear  music  or  the  voices  of  na- 
ture is  a  deprivation ;  but  inability  to  hear  spoken  language  is 
a  calamity,  unless  other  means  than  the  ear  can  be  found  to 
convey  the  message  to  the  brain.  For  in  the  ability  to  under- 
stand spoken  language  lies  the  way  not  only  to  the  pleasures 
of  life,  but  to  the  truest  necessities  of  soul  and  body.  Deaf- 
ness is  a  physical  bar  to  employment  second  only  to  blindness, 
and  bears  especially  heavily  on  the  man  who,  dependent  on 
others  for  his  salary,  becomes  deaf  in  adult  life.  Lip  reading, 
or  speech  reading,  "that  subtile  art,"  as  Dr.  John  Bulwer  said 
in  1648,  "which  may  inable  one  with  an  Observant  Eie  to  see 
what  any  man  S'peaks  by  the  moving  of  his  Lips,"  is  a  valua- 
ble substitute  for  hearing,  as  far  as  spoken  language  is  con- 
cerned, though  like  any  other  substitute  it  has  its  limitations. 


♦Read  before  the  Section  on  Otology  of  the  New  York  Academy  of 
Medicine,  Dec-ember  9th,  1910. 
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By  it  the  sense  of  sight  is  forced  to  interpret  a  medium  for  ex- 
pressing thought  which,  throughout  the  history  of  the  race,  has 
been  developed  for  the  needs  of  the  sense  of  hearing.  I  shall 
show  later  how  imperfectly  spoken  language  is  fitted  to  the 
requirements  of  successful  lip  reading. 

The  problem  of  the  teacher  varies  according  to  the  class  of 
the  deaf  to  which  his  pupil  belongs,  for  the  deaf  mute's  needs 
are  only  in  part  the  needs  of  the  hard-of-hearing.  My  work 
lies  with  the  hard-of-hearing — and  by  that  term  I  mean  those 
who,  either  partly  or  totally  deaf,  become  so  after  having 
acquired  speech  and  language — and  it  is  of  their  problem  of 
which  I  shall  speak  particularly.  It  is  not  only  their  problem ; 
its  solution  becomes  also  the  solution  of  the  problem  of  the 
deafmute  after  he  acquires  speech  and  language. 

With  the  deafmute,  speech,  language,  and  lip  reading  go 
hand  in  hand ;. ability  in  one  grow^  as  it  grows  in  the  others. 
The  language  and  speech  which  a  deafmute  child  must  be 
taught  through  the  senses  of  sight  and  touch,  the  hearing  child 
absorbs  naturally,  without  conscious  effort,  through  the  ear; 
and  in  addition,  the  deaf  child  must  be  taught  to  ''hear  with 
the  eyes,"  a  task  never  set  for  the  normal  child. 

The  language  problem  is  not  only  a  question  of  vocabulary ; 
it  is  also  the  problem  of  grammatical  forms  and  construction 
and  of  idiom.  The  speech  problem  involves  a  knowledge  of 
the  formation  of  the  different  sounds,  constant  practice  in  the 
use  of  them,  and  accent,  tone,  and  rhythm.  We  who  gain  our 
speech  through  the  ear  do  not  have  to  be  taught  these  things ; 
probably  nine  out  of  ten  of  us  have  no  more  i(Jea  of  how  we 
use  or  move  the  organs  when  we  speak  than  we  have  of  how 
we  digest  our  food. 

Some  deafmutes  have  a  more  or  less  rudimentary  sense  of 
hearing,  which  can  be  developed  by  aural  or  auricular  training. 
How  much  the  hearing  can  actually  be  increased  is  a  question, 
but  at  least  a  more  accurate  conception  of  the  sounds,  of  accent, 
tone  and  rhythm  can  be  inculcated  than  through  oral  training 
alone. 

The  problem  of  lip  reading  for  the  deafmute  is  in  many  re- 
spects that  of  the  hard-of-hearing,  but  is  made  much  more  diffi- 
cult for  him  by  reason  of  his  limited  vocabulary.  As  soon, 
however,  as  a  good  vocabulary  is  acquired  and  as  soon  as  he  is 
no  longer  "mute,"  then  his  problems  in  reading  the  lips  and 
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those  of  the  hard-of-hearing  are  much  the  same.  The  hard- 
of-hearing  of  course  do  not  have  the  problem  of  speech  and 
language. 

I  have  entitled  my  paper  "Educating  the  Eye  to  Substitute 
for  Deaf  Ears" ;  more  correctly  it  might  be  "Eucating  the 
Mind,  with  the  Help  of  the  Eyes,  to  Substitute  for  Deaf  Ears." 
For  the  problem  of  teaching  lip  reading  is  truly  a  psychologic 
problem.  Both  the  eyes  and  the  mind  must  be  trained,  but 
mind  training  is  the  more  important  factor. 

The  difficulties  for  the  eyes  to  overcome  are  two:  First,  the 
obscurity  of  many  of  the  movements,  and  second,  the  rapidity 
of  their  formation.  That  spoken  language  is  not  well  adapted 
to  the  purpose  of  lip  reading  is  evident  from  the  many  sounds 
that  are  formed  within  the  mouth  or  even  in  the  throat.  The 
difference  between  vocal  and  nonvocal  consonants  is  absolutely 
invisible  to  the  eye.  The  aspirate  h^  as  in  "hat,"  cannot  be 
seen  ;  there  is  no  visible  difference  between  "hat"  and  "at."  The 
consonants  formed  by  the  back  of  the  tongue  and  the  soft  pal- 
ate, k,  hard  g,  ng,  are  seldom  revealed  to  the  eye  of  the  lip  read- 
er; likewise,  certain  tongue  consonants,  as  t,  d,  and  n,  and  y, 
present  almost  insuperable  difficulties.  Double  tongue  conson- 
ants, as  nt,  nd.  It,  Id,  are  also  just  as  indefinite  and  obscure  in 
their  visible  formation.  See  the  result :  The  following  words 
— watch  my  mouth  as  I  say  them — are  not  only  difficult,  but 
also,  because  their  consonants  are  practically  invisible,  and  be- 
cause the  vowel  is  the  same  in  each,  are  in  facial  appearance 
almost  as  alike  as  two  peas:  End,  egg,  Ed',  hen,  head,  held, 
yet,  yen,  ten,  tent,  tend,  Ted,  debt,  den,  dead,  dent,  dealt,  net, 
Ned,  knelt,  deck,  neck,  get,  ken,  Kent,  keg.  Twenty-six  of 
them !  And  this  is  not  all^  for  long  a  is  hardly  distinguishable 
from  short  e,  so  that  to  the  twenty-six  we  will  add :  Ate,  eight, 
aid,  ache,  hate,  hailed,  taint,  Dane,  date,  nailed,  take,  gate,  gait, 
gain,  gained,  Kate,  cake — seventeen  more,  making  forty-three 
words  which  the  eye  unaided  has  the  greatest  difficulty  to  tell 
apart.  If  the  lip  reader  were  making  over  the  language  he 
would  cast  all  these  difficult  consonants  into  limbo,  and  along 
with  them  some  of  the  more  difficult  vowels,  as  short  i,  long  e, 
short  e,  long  a,  and  short  «. 

Rapidity  of  the  movements  is  another  serious  difficulty  in  the 
way  of  successful  lip  reading.  From  1/12  to  1/13  of  a  second 
is  the  average  time  per  movement  in  ordinary  speech.     This  is 
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the  average,  but  some  movements  are  of  course  slower,  while 
others,  particularly  those  for  unaccented  syllables,  are  much 
quicker. 

With  such  difficulties  as  these,  the  wonder  is  that  anyone  can 
read  the  lips  at  all.  Eye  training  can  never  eliminate  them, 
though  it  can  lessen  them  in  a  measure.  The  method  should 
aim  first  always  to  study  or  see  the  movements  in  words  or  sen- 
tences, not  formed  singly  by  themselves.  Sounds  pronounced 
singly  always  tend  to  be  exaggerated,  and  many  of  them  even 
to  be  grossly  mispronounced.  Moreover,  one  movement  often 
modifies  decidedly  the  appearance  of  another  connected  with 
it  in  a  word.  For  example,  long  c  usually  tends  to  show  a 
slight  drawing  back  of  the  corners  of  the  mouth,  as  in  "thief," 
but  after  sh,  as  in  ''sheep,''  this  is  rarely  visible. 

In  the  second  place,  the  method  should  aim  always  to  study 
or  see  the  movements  as  the  words  are  pronounced  quickly.  It 
is  true  that  it  would  be  easier  to  see  them  when  spoken  slowly, 
but  it  is  also  true  that  to  produce  the  best  results  the  eye  should 
be  trained  from  the  first  to  see  things  as  they  must  always  be 
seen  in  ordinary  speech,  and  that  is  rapidly. 

And  in  the  third  place,  the  method  should  aim  to  inculcate  a 
nearly  infallible  accuracy  and  quickness  of  perception  of  the 
easier  movements,  leaving  to  the  mind  in  large  measure  the 
task  of  supplying  the  harder  movements. 

With  the  eye  thus  trained  it  often  happens  that  the  lip  read- 
er's impression  is  that  of  actually  hearing  what  is  said.  If  I 
put  the  tubes  of  a  phonograph  into  my  ears,  so  that  I  can  hear 
every  word,  and  close  my  eyes — unbidden  and  ^without  con- 
scious effort — the  vision  of  the  moving  lips  of  the  speaker 
forming  the  flow  of  the  words  passes  before  my  mind. 

Although  it  is  not  possible  for  the  eye  to  see  each  and  every 
movement,  it  is  possible  for  the  mind  to  grasp  a  complete  im- 
pression without  even  the  consciousness  that  it  has  "supplied" 
so  many  of  the  movements  and  sounds.  The  chief  difficulties 
in  the  way  of  the  mind  in  lip  reading  may  be  indicated  bv  de- 
scribing that  type  of  mind  which  is  uniformly  most  successful, 
and  that  is  a  mind  which  is  quick  to  respond  to  impressions, 
or  quick  in  its  reaction  time,  and  a  mind  in  which  the  syn- 
thetic qualities  are  dominant.  The  difficulties  then  are  to  over- 
come the  opposite  conditions  or  tendencies,  and  the  aim  is  to 
develop  the  mind  to  the  utmost  along  the  line  of  these  favor- 
ing conditions. 
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Fortunately  thought  is  quicker  than  speech.  Testing  my- 
self with  a  selected  passage  which  I  know  by  heart,  it  takes 
me  fifteen  seconds  to  think  of  it  word  by  word,  and  thirty-five 
seconds  to  read  it  aloud.  To  develop  quick  perception,  prac- 
tice is  the  essential ;  that  is,  slow  speech,  word  by  word  utter- 
ance, must  be  avoided,  and  all  forms  of  exercise  must  be  given 
to  the  pupil  to  the  limit  of  speed  which  his  ability  to  under- 
stand will  allow.  This  undoubtedly  makes  the  work  harder 
for  the  time  being,  but  it  results  in  more  rapid  progress. 

Not  only  is  thought  quicker  than  speech ;  thought  need  not 
formulate  every  word  to  have  clear  conceptions.  Thought 
skips ;  thought  looks  ahead  and  anticipates.  So  that  a  correct 
understanding  of  an  idea  is  possible  without  a  word  for  word 
accuracy.  That  is  the  way  the  baby  understands  what  is  said 
to  him.  I  will  say  to  my  little  boy,  a  year  and  half  old,  "How 
does  daddy  shave  himself,  in  the  morning?''  That  he  under- 
stands every  word  is  not  possible ;  probably  "daddy"  and 
"shave"  are  the  only  ones  he  really  knows.  But  that  he  under- 
stands what  I  say  he  makes  evident  when  he  goes  through  the 
motion  of  shaving  his  own  face  with  his  finger. 

The  method  of  mind  training  should  aim  to  develop  this 
power  of  grasping  thoughts  as  wholes,  and  to  avoid  strictly 
anything  that  will  enhance  the  opposite  tendency  of  demanding 
verbal  accuracy  before  anything  is  understood  at  all.  There 
are  many  minds  of  the  latter  type ;  they  are  literal,  analytical, 
unimaginative.  Yet  there  are  very  few  who  are  altogether  of 
this  kind ;  most  of  us,  however  analytical,  have  some  synthetic 
powers,  some  ability  of  putting  things  together,  of  construct- 
ing the  whole  from  the  parts,  of  quick  intuitions.  It  is  by 
developing  these  powers  that  real  success  in  lip  reading  can  be 
attained.  And  it  is  by  working  along  these  lines  that  the 
surest  way  is  found  in  the  end  to  the  understanding  of  every 
word.  Even  you  who  hear,  often  have  an  experience  like  this : 
Someone  will  make  a  remark  which  you  fail  to  understand ;  the 
word  "What?"  is  on  your  lips,  but  before  it  is  fairly  uttered 
the  whole  sentence  will  come  to  you  like  a  flash.  When  this 
intuitive,  synthetic  power  is  already  highly  developed,  the  "nat- 
ural born"  lip  reader  is  the  result.  I  feel  sure,  from  what  is 
known  of  the  men,  that  Prescott,  the  historian,  would  have 
easily  learned  lip  reading,  while  the  analytical  Bancroft  would 
have  found  it  much  more  difficult ;  that  Seton  Thompson  would 
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be  quick  to  inaster  it,  and  that  John  Burroughs  would  be  slow- 
er ;  that  Roosevelt  would  be  an  expert,  and  that  Hughes  would 
be  a  novice.  I  have  repeatedly  found  among  my  pupils  that 
those  who  can  play  music  readily  at  sight  are  apt  in  reading 
the  lips,  for  such  ability  implies  both  quick  reaction  time  and 
the  intuitive  mind. 

I  develop  the  synthetic  qualities  in  my  pupils  by  various 
kinds  of  exercises.  For  the  homophonous  words,  such  as  the 
list  of  forty-three  which  I  have  mentioned,  I  give  sentences 
containing  the  different  words,  compelling  the  mind  to  insert 
the  right  word  according  to  the  thought  of  the  sentence.  For 
example,  in  the  sentence,  "Did  you  have  a  soft-boiled  egg  for 
breakfast?''  egg  is  the  only  jxDssible  word  from  the  entire  list 
that  fits  the  rest  of  the  thought.  Or  take  the  sentence,  "Will 
you  —  me  a  drink  of  water?"  If  I  say  that  inaudibly,  supply- 
ing the  missing  word,  "Will  you  get  me  a  drink  of  water?" 
who  would  not  know  the  right  word  to  select  from  the  forty- 
three  ? 

Other  means  of  developing  the  synthetic  qualities  are  by  the 
use  of  conversation,  stories  and  lectures,  coaching  the  mind 
to  grasp  the  idea  even  if  words  are  lost ;  by  telling  stories  in 
one  form  and  then  repeating  the  same  thought  with  entirely 
different  w^ording;  by  asking  questions  to  which  the  pupil 
replies  if  the  thought  is  understood  even  if  many  of  the  words 
are  lost. 

Does  not  this  mean  guesswork?  Yes,  but  a  trained  and  in- 
telligent guesswork  that  knows  how  to  act  along  the  line  of 
the  natural  associations  suggested  by  the  word  or  N^ords  that 
have  been  understood.  Guesswork  cannot  be  entirelv  elim- 
inated, but  it  can  be  guided;  and  it  is  by  such  guidance  that 
lip  reading  becomes  feasible  for  ordinary  colloquial  utterance. 
If  dependence  is  had  only  upon  eye  training  it  tends  to  compel 
a  necessity  for  slow,  word  by  word  speech,  and  exaggeration 
or  "mouthing." 

What  degree  of  skill  can  a  lip  reader  expect  to  attain  ?  And 
how  long  does  it  take?  These  are  natural  questions,  but  can- 
not be  answered  categorically.  What  some  can  attain  in  three 
months  others  cannot  acquire  short  of  a  year ;  and  the  highest 
degree  of  skill,  as  in  any  art.  is  open  only  to  the  few.  But 
three  lessons  a  week  for  three  months  will  with  most  pupils 
give  a  very  satisfactory  and  practical  skill.     I  may  be  par- 
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doned  if  I  speak  of  myself.  I  can  sometimes  understand  a 
lecture  or  sermon,  depending  upon  conditions  of  light,  of  the 
subject,  of  the  speaker's  mouth  and  manner,  etc.;  less  often 
can  I  understand  a  play.  I  am  called  a  good  lip  reader,  but  I 
know  better  ones. 

With  very  few  exceptions,  such  a  degree  of  skill  is  possible 
to  everyone  as  to  make  home  life  and  social  friendships  a  joy 
once  more,  and  though  it  may  not  be  an  infallible  resource  in. 
business,  it  may  for  all  be  an  invaluable  aid.  Lip  reading  can 
never  do  all  that  good  ears  ought  to  do,  but  what  it  can  do  is 
almost  a  miracle. 

Two  objections  to  lip  reading  I  occasionally  hear  from  physi- 
cians :  (1)  That  it  is  too  great  a  strain  on  the  eyes;  and  (2) 
that  by  relieving  the  ears  from  hearing,  there  is  a  tendency 
to  deterioration  from  lack  of  exercise. 

The  strain  upon  the  eyes  at  first  is  truly  no  small  one.  But 
I  have  repeatedly  found  that  those  who  complain  of  eye  strain 
during  their  first  lessons,  later  never  think  any  more  about  it. 
I  have  not  very  strong  eyes,  and  now,  though  I  use  them  in 
reading  the  lips  every  day  and  all  day  long,  they  seldom  are 
overtired.  If  the  lip  reader  is  careful  from  the  first  to  cease 
using  the  eyes  at  the  first  symptom  of  tire,  I  believe  that  no 
harm  can  result,  and  gradually  the  eyes  will  be  able  to  do  more 
and  more. 

The  objection  in  regard  to  the  deterioration  of  hearing  I 
believe  to  be  the  reverse  of  true.  Dr.  Albert  Barnes,  in  The 
Dietetic  and  Hygienic  Gazette  of  a  year  ago  last  October,  said: 
"People  with  ear  strain  should  spare  the  hearing  as  much  as 
possible,  and  instead  of  straining  the  ear  to  catch  what  is  said 
thev  should  watch  the  lips  more.  In  other  words,  the  eyes 
should  be  called  upon  to  help  the  ears."  Moreover,  with  pu- 
pils who  have  enough  hearing  to  hear  the  sound  of  the  voice 
I  advise  and  encourage  them  to  use  ears  and  eyes  in  fullest  co- 
operation, one  helping  the  other.  Under  such  circumstances, 
and  also  in  view  of  the  fact  that  the  ear  involuntarily  gets 
exercise  with  every  sound  that  comes  to  it,  whether  the  strain 
to  hear  is  made  or  not,  I  do  not — speaking  as  a  layman — see 
how  any  harm  can  be  done  to  the  ears  by  lip  reading,  and  in 
aU  my  experience  I  have  never  found  any  evidence  of  such 
harm.  On  the  contrary,  several  times  pupils  have  reported 
to  me  an  actual  betterment  of  the  hearing,  though  how  much 
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lip  reading  had  tx)  do  with  it  and  how  much  other  conditions,  I 
do  not  pretend  to  say. 

Lip  reading  then  is  not  a  cure  for  deafness ;  nor  is  it  even 
a  cure  for  all  the  ills  of  deafness.  But  from  some  of  the 
worst  ills  it  is  a  true  alleviation.  It  takes  first  place  on  the 
majority  of  occasions  over  all  mechanical  devices.  For  those 
completely  deaf,  or  so  deaf  as  to  make  mechanical  devices 
out  of  the  question,  lip  reading  is  the  only  resource.  For 
those  whose  deafness  still  allows  them  to  hear  the  sound  of 
the  voice,  it  obviates  the  necessity  of  using  these  more  or  less 
cumbersome  and  inconvenient  contrivances.  Even  at  such 
times  when  these  devices  can  be  used  to  advantage,  watching 
the  lips  helps  to  make  them  more  useful  and  reliable.  Under 
any  circumstances,  lip  reading  has  in  it  the  power  to  make 
deafness  of  whatever  degree  much  easier  to  bear. 
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THE  IDEAL  CLINIC  IN  LARYNGOLOGY. 

By  Arthur  J.  HuEy,  M.  D., 

New  York. 

The  treatment  of  diseases  of  the  nose  and  throat  is  carried 
on  to  a  greater  extent  in  an  out-door  dinic,  without  the  aid  of 
hospital  faciHties,  than  any  other  cHnical  division  of  our  pro- 
fession, with  the  single  exception  of  dermatology.  At  the 
same  time  the  clinic  in  laryngology,  without  exception,  requires 
more  elaborate  equipment  and  more  careful  organization  for 
its  successful  and  satisfactory  operation  than  that  of  any  other 
specialty.  A  short  study  of  the  difficulties  met  in  the  running 
of  such  a  clinic  may  therefore  be  of  interest  to  those  who  are 
trying  to  overcome  them. 

Equipment. — The  proper  "housing"  of  the  clinic  with  regard 
to  economy  of  space  and  ease  of  operation  first  demands  our 
attention.  While  this  will  of  course  depend  largely  upon  the 
routine  to  be  followed  and  the  space  at  our  command,  the  most 
practicable  division  is  to  provide  three  rooms,  if  possible,  with 
an  additional  small  dark  room  for  transillumination. 

The  first  room  is  used  for  taking  the  history  and  making  the 
primary  examination  of  new  cases.  In  order  that  the  exam- 
ination may  be  thorough,  it  is  essential  that  it  should  be  con- 
ducted systematically  and  amid  as  little  confusion  as  possible. 
This  is  best  accomplished  by  this  part  of  the  work  being  done 
by  one  physician  and  a  nurse.  The  room  may  be  compara- 
tively small,  containing  sink,  sterilizer,  table  and  light  for 
physician,  and  desk  for  nurse,  at  a  convenient  distance  for 
her  to  take  down  dictation  of  conditions  found.  With  a  litt'e 
care  the  position  of  the  desk  can  be  so  arranged  as  to  allow 
the  nurse  to  take  the  personal  history  of  the  patient  previous 
to  the  examination  without  changing  her  position. 
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The  second  room  should  be  entirely  for  the  treatment  of  old 
cases.  Each  member  of  the  staff  should  have  his  own  table 
or  booth,  the  sink,  sterilizer,  instrument  cabinet  and  writing 
desk  may  be  conveniently  used  in  common. 

The  third  room  should  be  an  operating  room,  where  a  gen- 
eral anesthetic  may  be  given  when  desired.  The  nearer  this 
room  approaches  the  ideal  hospital  operating  room  in  equip- 
ment the  better.  In  addition  it  should  be  provided  with  an 
operating  chair,  properly  screened  from  the  rest  of  the  room, 
where  the  longer  operations  under  local  anesthesia  may  be  per- 
formed. Whenever  the  operative  cases  are  numerous,  adjoin- 
ing narcosis  and  recovery  rooms  are  of  great  convenience  in 
handling  the  cases. 

The  dark  room  contains  a  transillumination  apparatus.  It 
may  be  of  small  size,  and  should  open  off  of  the  room  for  the 
examination  of  new  cases  (if  impossible  to  have  it  connect 
with  both  rooms). 

The  selection  of  instruments  and  furniture  for  the  clinic  is 
too  large  a  subject  to  enter  into  in  a  paper  of  this  length.  Let 
me  suggest,  however,  that  the  instruments  should  be  supplied 
by  the  clinic.  The  practice  of  requiring  each  member  of  the 
staff  to  bring  and  use  his  own  instruments,  as  followed  in 
some  institutions,  never  works  well.  It  often  happens  that  an 
assistant  does  not  own  the  best  instrument  for  the  purpose,  or 
if  he  does  it  is  not  on  hand  when  wanted.  It  is  much  better 
to  have  at  the  clinic  a  complete  outfit  of  useful  instruments, 
carefully  selected  by  the  physician  in  charge.  This  adds  ma- 
terially to  the  expense,  of  course,  especially  to  the  running  ex- 
penses, when  the  cost  of  repairs  and  new  instrument^  is  count- 
ed in,  but  the  results  are  well  worth  the  outlay.  The  advan- 
tages of  a  card  system  of  records  are  so  well  recognized  that 
they  need  but  to  be  mentioned. 

Staif. — The  staff  should  consist  of  an  attending  physician 
with  as  many  assistants  as  necessary,  a  clinic  nurse,  and  if  the 
operating  room  is  to  be  used  during  clinic  hours,  a  second 
nurse  to  assist  at  operations  is  necessary'. 

Routine. — A  carefully  arranged  routine  should  be  estab- 
lished and  strictly  followed.  This  not  only  increases  the  in- 
terest of  the  staff,  but  also  adds  greatly  to  the  efficiency  of  the 
clinic,  doing  away  with  confusion  and  neglect.  The  routine 
must  be  arranged  to  suit  individual  clinics,  but  that  of  which 
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the  following  is    an  outline  has    proved  in  the    main  satisfac- 
tory. 

The  nurse  having  previously  taken  the  personal  history  of 
the  new  cases  (before  the  clinic  hours,  if  possible),  calls 
a  new  case  into  the  first  room  for  the  primary  examination. 
It  is  best  that  this  examination  be  made  by  the  physician  in 
charge.  This  may  seem  to  impose  an  irksome  routine  on  the 
attending  physician,  but  in  skilled  hands  the  examination  of 
the  majority  of  cases  is  quickly  made,  and  in  no  other  way 
can  he  keep  in  touch  with  all  the  cases,  and  regulate  the  treat- 
ment. The  result  of  the  examination  is  dictated  to  the  nurse 
who  records  it  on  the  patient's  record  card,  together  with 
suggestions  for  operation  or  treatment.  The  case  is  then  as- 
signed by  the  attending  physician  to  one  of  his  assistants,  the 
name  of  the  assistant  being  stamped  on  the  record  card  and 
also  on  the  patient's  identification  card.  On  returning  to  the 
clinic  the  patient  is  called  into  the  second  room  by  the  as- 
sistant to  whom  he  was  assigned,  and  the  recommendations 
for  treatment  previously  noted  on  his  card  by  the  attending 
physician  are  carried  out.  If  for  any  reason  the  attending 
physician  wishes  to  see  the  patient  a  second  time,  he  need  not 
assign  him  to  an  assistant  at  his  first  visit,  in  which  case  the 
patient  returns  to  the  attending  physician  at  each  subsequent 
visit,  together  with  the  new  cases,  until  assigned.  If  an  as- 
sistant wishes  further  advice  about  a  patient  he  may  at  any 
time  bring  him  in  to  the  attending  physician  for  consultation, 
and  should  always  return  the  case  for  re-examination  before 
final  discharge.  To  regulate  the  use  of  the  operating  room, 
operations  done  under  a  general  anesthetic  should  be  done  by 
appointment,  and  cards  given  to  the  patient  showing  the 
time,  etc. 

The  above  outline  may  at  first  sight  seem  to  indicate  a 
rather  cumbersome  and  inflexible  system.  A  little  study, 
however,  will  show  the  opposite  to  be  true.  In  the  absence 
of  the  attending  physician  the  first  assistant  assumes  his  du- 
ties, examining  and  assigning  the  new  cases.  A  case  of  un- 
certain diagnosis  he  may  leave  unassigned,  and  it  is  seen 
by  the  attending  physician  at  his  next  visit.  Or  the  physi- 
cian in  charge  may  at  any  time'  turn  over  his  work  to  an 
assistant,  and  be  free  to  operate  or  otherwise  employ  his  time, 
knowing  that  the  routine  will  go  on  uninterruptedly,  and  that 
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interesting  or  difficult  cases  will  return  to  him  at  a  subsequent 
v^isit.  This  system  also  allows  one  assistant  to  follow  a  case 
through  its  whole  course  of  treatment,  as  is  necessary  both  for 
the  interest  and  instruction  of  the  physician  and  the  benefit  of 
the  patient. 

With  the  facilities  and  system  described  all  the  operations 
and  treatment  necessary  in  laryngolog)-,  with  the  exception 
of  radical  operations  on  the  sinuses,  may  be  carried  out. 
There  \v411  be  a  "hundred  and  one''  details  and  problems 
which  must  be  worked  out  by  the  individual  clinic.  Some 
must  provide  for  students,  undergraduate  or  postgraduate. 
There  are  record  cards,  appointment  cards,  blanks,  etc.,  the 
printing  of  which  should  be  carefully  considered.  And  prac- 
tically all  institutions  are  hampered  in  doing  all  that  they  wish 
to  do,  as  well  as  they  would  like,  by  lack  of  funds.  None  of 
us  will  attain  perfection,  but  this  paper  is  a  plea  that  more 
thought  and  care  should  be  given  to  the  management  of  the 
clinical  work  of  our  specialty — at  least  the  thought  and  care 
which  the  general  surgeon  gives  to  his  hospital  wards  and 
operating  room. 

15  Central  Park  West. 
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THE  YANKAUER  OPEiRATION  IN  THE  TREATMENT 
OE  CHRONIC  MIDDLE  EAR  SUPPURATIONS.* 

By  Harold  Hays,  A.  M.,  M.  D., 

New  York  City. 

At  the  May,  1910,  meeting  of  the  otological  section.  Dr. 
Sidney  Yankauer  presented  a  series  of  cases  illustrating  the 
effect  of  the  closure  of  the  Eustachian  tube  at  the  isthmus, 
where  suppuration  had  existed  for  a  considerable  length  of 
time.  In  presenting  the  histories  of  these  cases,  Dr.  Yankauer 
informed  us  that  these  suppurations  had  been  due  to  a  variety 
of  causes,  such  as  granulations,  polypi,  bone  necrosis  and 
cholesteatomatous  degeneration.  In  other  words,  these  pa- 
tients belonged  to  that  class  where  treatment  had  been  of  no 
avail  over  a  period  of  months  or  years  and  where,  as  a  last 
resort,  the  radical  mastoid  operation  is  proposed.  In  those 
cases  shown,  I  am  sure  we  all  are  agreed,  the  results  were 
remarkable.  The  ears  showed  little  of  the  drum  membrane, 
the  cavities  were  dry,  the  mucosa  presenting  a  glazed  appear- 
ance.   There  was  absolutely  no  sign  of  suppuration. 

At  the  time  of  the  demonstration  and  subsequently  in  a 
most  masterly  paper  appearing  in  the  July  Laryngoscope,  Dr. 
Yankauer  described  the  original  instruments  used  for  closing 
the  tube.  The  paper  described  twenty-one  cases  in  detail,  of 
which  thirteen  were  absolutely  cured  and  eight  partially  cured ; 
in  other  words,  these  eight  cases  were  considerably  improved 
and  possibly  in  time  would  be  cured  absolutely.  Parentheti- 
cally, I  might  mention  that  Dr.  Yankauer's  paper  opens  up 
an  entirely  new  field  in  otologic  work  and  is  a  masterpiece 
of  logical  thought. 

I  immediately  became  interested  in  Dr.  Yankauer's  work 
and  learned  from  him  personally  how  to  do  the  operation. 


♦Read  before  the  Section  on  Otology,  New  York  Academy  of  Med- 
icine, January  13,  1911. 
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and  during  the  past  few  months  I  have  operated  upon  five  cases 
in  whom  an  ear  discharge  had  lasted  over  a  considerable  num- 
ber of  years.  All  available  dispensary'  treatment  had  been 
g^ven  these  patients,  with  no  improvement.  Although  the 
discharge  has  not  ceased  entirely  in  any  of  these  cases,  yet 
the  improvement  is  so  remarkable  that  there  is  little  room 
for  doubt  that  the  closure  of  the  Eustachian  tube  at  the  isthmus 
was  largely  responsible  for  any  change  to  the  better. 

I  shall  take  a  moment  of  your  time  to  describe  Dr.  Yan- 
kauer's  instruments  and  procedure. 

The  instruments  which  are  used  for  the  closure  of  the 
Eustachian  tube  at  the  isthmus  are  the  salpingeal  curettes. 
The  curettes  have  a  hemispherical  head  with  the  flat  side  to- 
ward the  shank.    The  cutting  edge  is  circular,  having  a  sixty- 


FIGURE  1. 


FIGURE  2. 


FIGURE  3. 


^ 


degree  cutting  angle  (Fig.  1).  The  projection  of  the  cut- 
ting edge  has  been  adjusted  to  correspond  to  the  thickness 
of  the  mucous  membrane.  There  are  three  different  sizes — 
the  smallest,  with  a  projection  of  a  quarter  of  a  millimeter ;  the 
largest,  a  half  millimeter.  Each  cutting  edge  has  been  mounted 
on  a  shank  which  is  shaped  to  correspond  to  a  curve  made 
by  the  external  and  middle  ear  and  Eustachian  tube.  A  probe 
(Fig.  2)  accompanies  the  curettes  for  purposes  of  exploration 
before  cutting. 

The  technic  of  the  operation  is  as  follows :  The  Eustach- 
ian tube  is  first  anesthetized  from  its  pharyngeal  end  by  means 
of  applications  saturated  wHh  strong  cocain  and  adrenalin. 
Dr.  Yankauer's  applicators  (Fig.  3)  are  ideal  for  this  purpose. 
They  fit  into  a  metal  tube  on  which  are  markings  to  indi- 
cate how  far  one  is  in  the  tube.    Other  applications  of  cocain 
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are  made  to  the  tube  via  the  middle  ear  and  then  the  tube 
and  ear  are  thoroughly  cleansed  by  irrigating  with  boric  acid. 
This  is  best  done  by  syringing  through  the  Eustachian  cathe- 
ter. The  parts  having  become  insensitive,  the  tube  is  explored 
dow  n  to  the  isthmus  with  the  salpingeal  probe  and,  the  caliber 
of  the  tube  having  been  approximately  ascertained,  the  proper 
sized  curette  is  selected.  The  cutting  of  the  mucosa  must  be 
done  entirely  by  the  sense  of  touch.  The  cutting  edge  is  ro- 
tated to  and  fro  until  one  feels  that  he  is  down  to  bone.  The 
mucosa  on  the  superior  wall  is  the  most  difficult  to  cut.  At 
the  same  time  the  cutting  edge  is  scraped  backward  and  for- 
ward until  one  has  denuded  a  sufficiently  wide  area.  Dr. 
Yankauer  personally  suggested  to  me  that  more  extensive  cu- 
retting should  be  done  at  the  anteroinferior  angle  than  any- 
where else,  in  fact  almost  as  far  as  the  middle  ear.  As  the 
curette  is  withdrawn,  some  strands  of  mucosa  may  be  seen 
extending  into  the  middle  ear ;  after  the  operation  is  com- 
pleted, the  ear  is  dusted  with  iodoform  powder.  An  inflam- 
matory reaction  takes  place  in  the  tube  and  middle  ear,  which 
subsides  in  the  course  of  a  few  days.  As  a  rule  the  patients 
are  told  to  take  the  same  care  of  their  ears  after  as  before 
the  operation.  No  untoward  results  have  yet  been  observed. 
The  objection  that  one  might  readily  curette  into  the  internal 
carotid  artery  through  a  dehiscence  in  the  bone  is  easily  over- 
ruled;  for  if  one  has  the  least  sense  of  touch  and  does  this 
operation  delicately  (as  it  should  be  done),  he  always  knows 
by  the  feel  of  the  curette  whether  he  is  down  on  bone  or  not. 

I  shall  summarize  four  of  these  cases : 

Case  I. — A  young  woman  of  25  years  had  had  a  profuse  dis- 
charge from  the  left  ear  since  childhood,  which  had  resisted  all 
treatment.  Examination  of  the  ear  revealed  the  presence  of 
foul-smelling  pus,  a  small  amount  of  granulation  tissue  over 
the  short  process  of  the  malleus,  and  necrosis  of  this  bone. 
The  granulations  and  malleus  were  removed  and  a  week  later 
the  Eustachian  tube  was  closed.  For  a  few  days  there  was  a 
discharge  of  a  thin  mucoid  material  which  ceased  at  the  end 
of  two  weeks,  the  ear  subsequently  remaining  dry  for  two 
months. 

Case  II. — A  young  woman  of  22  years  had  had  a  profuse 
foul-smelling  discharge  since  childhood.  Treatment  of  no 
avail.     The  tube  was  very  large.     After   curetting  the  isth- 
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mus,  a  pinkish  swelling  of  the  internal  wall  of  the  middle  ear 
took  place,  with  a  discharge  of  a  thin  watery  secretion,  which 
cleared  up — the  ear  remaining  dry  for  about  six  months. 

Case  III. — A  young  boy,  14  years  of  age,  came  to  the 
New  York  Eye  and  Ear  Infirmary  complaining  of  con- 
tinuous suppuration  from  the  ear  since  childhood.  Exami- 
nation showed  numerous  aural  polypi,  with  a  profuse  dis- 
charge of  foul-smelling  pus.  The  polypi  were  first  removed 
with  the  aural  snare  and  Hartman  forceps  and  the  bases 
cauterized  with  the  silver  stick.  Suppuration  still  continuing, 
the  Eustachian  tube  was  curetted.  For  a  few  weeks  the  dis- 
charge was  still  profuse,  but  of  a  more  mucoid  appearance, 
and  since  that  time  it  has  become  less  and  less  until  it  has 
almost  entirely  ceased. 

I  was  so  much  pleased  with  the  results  in  the  first  three 
cases  that  I  intended  to  present  them  to  you  at  the  December 
meeting.  Much  to  my  dismay,  with  the  onset  of  the  cold 
weather,  all  four  cases  began  to  suppurate  again,  the  dis- 
charge not  being  so  great  as  before  the  operation,  but  still 
bad  enough  to  preclude  any  conclusion  from  being  reached. 

In  justice  to  Dr.  Yankauer,  and  in  order  to  have  us  all 
form  an  unbiased  opinion,  I  determined  that  it  was  best  to 
let  him  see  the  cases  personally  and  suggest  some  fault  in 
my  technic.  So  the  first  Sunday  in  December  I  sent  the 
cases  to  his  office,  where  we  went  over  them  thoroughly. 
Much  to  my  surprise,  the  Eustachian  tubes  were  closed  abso- 
lutely in  three  of  the  cases  (1,  3  and  4),  and  in  the  fourth 
bubbles  of  air  could  be  forced  through  water  in  the  canal, 
but  no  probe  or  applicator  could  be  forced  through'"the  tube. 
In  case  I.  an  adhesion  was  found  near  the  oval  window^  which, 
on  being  cut  through,  improved  the  patient's  hearing  immedi- 
ately, and  the  discharge  is  much  less  since  that  time.  In  case 
II.  a  number  of  fistulous  tracts  were  found,  behind  w^hich 
pockets  of  pus  had  formed,  keeping  up  the  discharge.  These 
were  opened  and  the  tubes  again  curetted,  since  which  time 
the  discharge  is  ver\'  slight.  In  this  case  Dr.  Yankauer 
found  a  dry  hard  drum  membrane  flat  up  against  the  inner 
tympanic  wall,  which  he  partially  incised.  Case  III.,  the  boy 
with  the  polypi,  was  doing  so  well  that  we  decided  to  let  him 
alone  and  watch  him  carefully.  Although  the  tube  seemed 
to  be  closed  in  case  IV'.,  it  was  decided  to  curette  it  again, 


90  HAROLD  HAYS. 

as  nothing  could  be  found  in  the  middle  ear  to  account  for 
the  discharge.  Since  that  time  the  ear  condition  is  consid- 
erably better. 

After  this  seance,  I  came  to  the  conclusion  that  closure  of 
the  Eustachian  tube  at  the  isthmus,  in  itself,  was  not  suf- 
ficient to  cause  a  cassation  of  a  chronic  discharge  in  many 
cases ;  moreover,  that  it  is  absolutely  necessary  in  a  great  many 
cases  to  perform  some  intratympanic  surgery  or  treatment 
which  might  materially  lessen  the  discharge  or  cause  it  to 
cease  entirely.  Polyps  must  be  removed,  sequestra  must  come 
away,  fistulous  tracts  and  pockets  must  be  opened,  adhesions 
broken  down.  If  after  such  surgery  is  performed  the  dis- 
charge still  continues,  particularly  if  it  be  of  a  mucoid  ap- 
pearance, the  tube  should  be  closed.  In  such  cases  a  good 
result  should  be  exj>ected. 

In  Dr.  Yankauer's  presentation,  I  was  led  to  the  conclusion 
that,  given  a  case  of  chronic  middle  ear  suppuration,  all  that 
was  necessary  was  to  close  off  the  tube  at  the  isthmus.  This 
opinion  was  corroborated  by  the  statement  in  his  paper  that 
"most  of  the  patients  had  some  favorite  method  of  treating 
their  ears  *  *  *  ^^^  ^-j^gy  ^ere  allowed  to  continue  the 
same  form  of  treatment,  more  as  a  placebo  than  for  any  other 
reason.  We  may  therefore  state  with  logical  accuracy  that  the 
results  obtained  were  directly  caused  by  closing  the  tube  at 
the  isthmus  and  by  this  alone."  However,  a  close  perusal 
of  the  description  of  his  cases  leads-  me  to  other  conclusions, 
for  it  will  be  seen  that  in  every  case  save  those  where  noth- 
ing of  pathologic  significance  was  found  in  the  tympanic 
cavity,  some  intratympanic  manipulation  was  necessary.  For 
example, -he  says  in  case  II.:  "Examination  showed  the  pres- 
ence of  a  large  aural  polypus  filling  the  entire  canal  and  ob- 
structing the  viev/  of  the  middle  ear.  After  shrinking  the 
polyp  with  cocain  and  adrenalin,  part  of  it  was  removed, 
sufficient  to  give  access  to  the  tubal  region.  The  tube  was 
then  curetted.  After  the  operation  the  discharge  became 
mucopurulent,  but  was  so  abundant  that  another  portion  of  the 
polyp  had  to  be  removed  to  obtain  drainage.  The  patient  was 
using  instillations  of  alcohol  which  had  previously  been  pre- 
scribed for  him,  and  he  was  allowed  to  continue  them,  but 
applications  of  nitrate  of  silver  were  made  to  the  polyp  twice  a 
week.     The  discharge  from  the  ear  became  very  slight  and 
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the  polyp  became  gradually  smaller.  *  *  *  Four  months 
after  closing  the  tube,  examination  showed  that  the  ear  had 
become  quite  dry  and  clean,  the  polyp  having  entirely  disap- 
peared." In  another  case  the  polyp  was  removed  with  the 
ossicles  and  the  inner  attic  wall. 

The  questions  which  present  themselves  most  manifestly 
to  all  of  us  are  these: 

1.  Has  the  Yankauer  operation  any  value  if  done  with  no 
other  intratympanic  manipulation? 

2.  In  what  class  of  cases  is  it  distinctly  of  value? 

3.  Would  a  certain  number  of  chronic  suppurating  ears 
cease  discharging  if  properly  taken  care  of  medically  and 
surgically,  without  submitting  the  patient  to  a  closure  of  the 
tube. 

4.  Will  the  Yankauer  operation,  together  with  other  in- 
tratympanic procedures,  supersede  the  severe  radical  mas- 
toid operation  in  many  cases? 

1.  I  think  that  certain  cases  which  Dr.  Yankauer  has 
shown,  and  others  operated  upon  by  other  men,  will  lead  us 
to  definitely  state  that  this  operation  per  se  will  clear  up  a  great 
many  cases  which  have  persistently  suppurated  for  years.  Dr. 
Yankauer  claims  that  there  are  certain  cases  which  constantly 
become  reinfected  through  the  Eustachian  tube.  We  are  liter- 
ally blowing  our  noses  through  our  ears  whenever  a  perfora- 
tion in  the  drum  is  present.  "The  mere  presence  of  a  per- 
foration greatly  facilitates  the  communication  between  the 
middle  ear  and  the  nasopharynx,  and  all  the  changing  bac- 
terial flora  of  this  infected  region  are  constantly  being  added 
to  the  already  existing  sepsis  in  the  drum  cavity."  »In  such 
cases,  closure  of  the  tube  at  the  isthmus  should  bring  about  an 
absolute  cessation  of  discharge.  In  other  words,  in  that  class 
of  cases  where  the  discharge  is  more  mucoid  than  purulent, 
where  no  lesions  can  be  found  in  the  middle  ear  than  granu- 
lation tissue  caused  by  the  discharge,  we  should  expect  a 
complete  cure  by  the  Yankauer  oj>eration. 

2.  In  what  class  of  cases  is  the  operation  of  distinct  value? 
Beside  the  class  enumerated  above,  there  are  certain  cases  in 
which  all  polypi,  dead  bone,  etc.,  have  been  removed  and  yet 
the  discharge  has  persisted.  To  this  class  belong  most  of  the 
cases  cited  by  Dr.  Yankauer.  It  has  become  an  axiom  of 
surgical  practice  that,  given  a  pathologic  perversion  of  tis- 
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sue,  no  cure  may  be  expected  without  the  removal  of  this 
tissue.  I  do  not  think  it  would  have  been  possible  for  Dr. 
Yankauer,  or  any  one  else,  to  have  effected  a  cure  in  any 
of  the  cases  he  mentions  by  merely  closing  off  the  tube  and 
nothing  more.  Although  a  great  deal  of  the  ear  trouble  may 
have  been  caused  by  the  constant  reinfection  from  the  naso- 
pharynx, once  the  pathologic  condition  is  present,  nothing 
but  eradication  of  the  diseased  parts  will  help  to  effect  a 
cure.  However,  we  have  had  the  experience  of  not  being 
able  to  stop  an  aural  discharge  entirely,  even  by  the  most  pains- 
taking care,  and  it  is  under  such  circumstances  that  the  Yan- 
kauer operation  fills  a  long-felt  want. 

3.  Would  a  certain  number  of  chronic  suppurating  ears 
cease  discharging  if  properly  treated  medically  and  surgically, 
without  submitting  the  patient  to  a  closure  of  the  tube?  I  be- 
lieve this  a  mooted  question.  A  great  many  of  the  men  to 
whom  I  have  spoken  on  the  subject  have  claimed  that  they 
could  cure  80  per  cent  of  these  cases  by  simple  means — 
such  as  removal  of  dead  products  and  cleanliness.  Granted 
that  they  have  the  ability  to  do  so,  what  shall  be  done  with 
the  other  20  per  cent,  which  they  cannot  cure,  except  possibly 
by  a  radical  operation?  I  am  inclined  to  the  belief  that  40 
of  the  80  per  cent  could  not  or  would  not  submit  to  treat- 
micnt  extending  over  months  at  a  time.  Patients  who  come 
to  the  ■  clinic  certainly  would  not  benefit  by  such  a  delay. 
Economically,  it  is  of  a  great  deal  of  importance  for  such  pa- 
tients to  get  well  as  quickly  as  possible,  and  if  the  Yankauer 
operation  will  help  them  to  get  well  in  weeks  instead  of 
months,  it  is  certainly  a  valuable  procedure.  Again,  this  other 
20  per  cent  have  no  alternative  but  to  submit  to  the  radical 
operation. 

4.  Will  the  Yankauer  operation,  with  other  intratympanic 
procedures,  take  the  place  of  the  severe  radical  mastoid  op- 
eration in  certain  cases?  It  is  in  this  class  of  cases,  I  believe, 
that  the  chief  value  of  the  operation  lies.  There  are  any 
number  of  radical  operations  in  which  no  necrosis  is  found 
in  the  mastoid  cavity,  in  which  the  pathologic  processes  are 
distinctly  confined  to  the  middle  ear  cavity  and  attic.  It  is 
rational  to  suppose  that  cleaning  the  ear  of  all  diseased  bone, 
granulations,  etc.,  by  itself  would  effect  a  cure.  But  it  has 
been  within  the  experience  of  us  all  that  such  is  not  the  case. 
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Moreover,  the  fact  is  so  well  recognized  that  the  Eustachian 
tube  plays  an  important  part  in  these  cases  that  a  radical 
operation  is  not  considered  complete  unless  the  Eustachian 
tube  is  curetted  and  closed  off.  In  such  cases,  as  Dr.  Yan- 
kauer  so  aptly  says,  we  should  place  the  horse  before  the 
cart.  One  should  clean  out  the  middle  ear  cavity  as  well  as 
possible,  and  also  close  off  the  Eustachian  tube.  If  the  dis- 
charge does  not  cease,  see  what  has  been  overlooked,  and  if 
the  tube  is  not  closed,  operate  again.  If  after  a  reasonable 
length  of  time  suppuration  continues,  it  is  still  time  to  do  a 
radical  operation.  ^Moreover,  there  are  some  few  patients  with 
suppurating  ears  who  object  to  the  radical  operation.  These 
patients  are  surely  deserving  of  some  attention,  and,  up  to 
the  present  time,  the  operation  proposed  by  Dr.  Yankauer, 
taken  in  conjunction  with  other  rem.edial  measures,  offers  the 
best  hope  of  relief. 

I  have  offered  these  few  facts  in  the  form  of  an  argumenta- 
tive essay,  in  order  to  provoke  a  free  discussion  of  the  sub- 
ject. None  of  us  is  in  a  position  at  present,  considering  the 
newness  of  the  subject,  to  condemn  the  operation.  It  should 
receive  the  fair  trial  it  justly  deserves,  and  I  believe  that  in 
time  it  will  become  one  of  our  most  important  surgical  pro- 
cedures. I  believe  that  every  one  of  my  cases  has  been  im- 
proved by  the  operation,  and  that  in  the  course  of  the  next 
few  months  they  will  cease  suppurating  entirely.  The  only 
other  alternative  I  could  offer  these  patients  would  be  a 
radical  operation,  and  I  could  not  be  sure  that  the  final  re- 
sults would  not  be  as  bad.  or  worse,  than  the  disease  itself. 

II  West  91st  Street. 
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;         THE  PATHOGENESIS  OF  OTOSCLEROSIS: 
;  ■  TREATMENT.* 

By  Pkofessok  Gherardo  FerrEri, 

Rome. 

(Translated  by  W.  Sohier  Bryant,  A.  M.,  M.  D., 
New  York  City.) 

Otosclerosis,  as  a  term,  has  been  subjected  to  numerous  re- 
strictions ever  since  Troltsch  first  united  various  pathologic 
entities  under  this  denomination.  At  present  it  is  confined 
to  a  definite  group  of  aural  lesions.  These  are  characterized 
clinically  by  "progressive  deafness,"  and  recognized  objec- 
tively by  acoumetric  constants,  permeability  of  the  eustachian 
tube,  and  a  normal  appearance  of  the  drum  membrane.  The 
anatomic  changes  are :  ankylosis  of  the  oval  window  and 
stapes ;  osteitis,  with  spongy  degeneration  of  the  labyrinthine 
capsule. 

In  literature  reference  is  made  to  otosclerosis  as  early  as  the 
eighteenth  century,  when  Valsalva  mentions  among  the  causes 
of  deafness,  ossification  of  the  annular  ligament  and  anky- 
losis of  the  stapes  in  the  niche  of  the  oval  window : 

"Membranam  per  quam  basis  stapedis  fenestrae  ovali  an- 
nectitur,  illam  non  omnino  immobiliter  annectere  probatum 
per  observationem.  In  banc  Fenestram  Basis  Stapedis  in- 
truditur,  quam  exacte  claudit,  eique  tennuis  membranae  inter- 
ventu  circumquaque  adhaeret ;  non  ita  tamen  stricte,  quin  sur- 
sum,  deorsumve,  ut  opus  est,  per  eamdem  Fenestram  noveri 
possit.  Olim  namquecujusdam  surdi  cadavere  surditatis  causam 
in  eo  sitam  inveni,  nempe  quod  indicata  Membrana  in  sub- 
stantiam  osseam^  indurata,  unum  continuatum  os  constituebat 


♦Read  at  the  Thirteenth  Congress  of  the  Italian  Society  of 
Laryngology,  Rhinology  and  Otology,  Rome,  April  10.  Archives 
de  Laryngol.,  XXX,  No.  1,  1910. 
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cum  Basi  Stapedis  et  margine  Fenestrae  Ovalis;  ideoque  ef- 
fkiebat,  ne  amplius  sursum  deorsumve  eadam  Basi  moveri 
posset."  (\'alsalva.  Tractact.  de  Aure  humana,  cap.  II,  par. 
10.) 

In  183:),  Toynbee  called  attention  to  the  progressive 
rigidity  of  the  stapedio-vestibular  joint  as  a  cause  of  deaf- 
ness in  otosclerosis.  Finally,  the  question  has  been  considered 
by  the  greatest  specialists  from  a  pathologic  standpoint.  Those 
wishing  to  familiarize  themselves  with  the  subject  need  but 
consult  Denker's  exhaustive  monograph,  which  includes  the 
greater  part  of  the  bibliography  pertaining  to  otosclerosis  and 
cites  all  the  observations  by  which  ankylosis  of  the  stapes  has 
been  proven  at  autopsy. 

Recent  eiiologic  explanations  have  weakened  the  term  oto- 
sclerosis, which  does  not  coincide  etymologically  with  the  vas- 
cular spongefying  process  that,  according  to  Politzer,  Deriker 
and  Habermann.  attacks  only  the  labyrinthine  capsule.  If 
we  must  continue  to  assign  an  inappropriate  term  to  this  rare- 
fying osteitis  of  the  labyrinthine  capsule,  why  not  follow  So- 
hier  Bryant  and  call  all  chronic  inflammatory,  sclerosing  pro- 
cesses of  the  mucous  membrane  covering  the  tympanic  walls 
"chronic  interstitial  otitis"'? 

Some  authorities  combine  otitis  media  hyperplastica  or  in- 
terstitialis  with  osteospongefying  capsular  labyrinthitis,  claim- 
ing both  to  be  stages  of  the  same  morbid  process  called  oto- 
sclerosis. Sohier  Bryant's  theory  opposes  the  pathology  of  otitis 
media  hyperplastica  rather  than  that  of  osteitis  spongiosa. 
He  claims,  substantially,  that  the  disease  may  begin  with  either 
an  anemic  or  hyperemic  condition  of  the  entire  drum  cavity  or 
of  certain  areas  only,  and  that  anemia  or  hyperemia  mav  be  pri- 
mary or  secondary.  Cases  of  primary  anemia  are  usually 
those  of  chlorotic  women.  When  the  condition  begins  with 
anemia  there  is  atrophy  of  the  mucous  membrane  followed 
by  degeneration,  calcification  and  fibrous  atrophy.  The  tym- 
panic membrane  undergoes  similar  changes.  When  the  condi- 
tion begins  with  congestion-^according  to  Sohier  Bryant — 
we  observe  in  succession :  vascular  proliferation,  interstitial 
hyperplasia  followed  by  contraction  and  compression  of  the 
vessels,  anemia,  degeneration  and  calcification.  When  the  pro- 
cess aflFects  the  periosteum  and  bone,  hyperostosis  or  osteopor- 
osis may  result.  Sohier  Bryant  also  believes  that,  from  a  patho- 
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logic  point  of  view,  otosclerosis  is  always  the  result  of  a  nu- 
tritive vascular  disturbance  of  the  mucous  membrane  and 
periosteum  covering  the  tympanic  cavity.  Because  of  the  lim- 
ited arterial  supply  available  for  the  nutrition  of  the  mucous 
membrane  of  the  ear,  circulatory  disturbances  of  that  organ 
are  easily  induced.  And,  also,  because  of  the  relation  existing 
between  its  innervation  and  the  tympanocarotidian  plexus,  the 
ear  exhibits  many  variations  of  the  blood  supply  in  a  restricted 
area. 

This  is  certainly  a  very  ingenious  theory  and  explains  that 
form  of  chronic  otitis  media  which  our  school  has  baptized 
"otitis  media  interstitialis''  or  "hyperplastica."  But  postmor- 
tem examinations  made  upon  those  long  afflicted  with  pro- 
gressive deafness  show  that  not  all  cases  of  otosclerosis  pre- 
sent changes  of  the  middle  ear,  but  that  each  has  a  lesion  of  the 
labyrinthine  capsule.  These  facts  prove  that  the  theory  fails 
to  corroborate  the  etiology  of  otosclerosis  as  described  by 
Politzer   and   Habermann. 

For  twenty  years  classical  manuals  mentioned  but  one  form 
of  dry  catarrh  or  hyperplastic  otitis  media  accompanied  by 
progressive  deafness,  thus  confounding  otosclerosis  with  a 
number  of  nonsuppurative  cases  of  otitis  media.  Lucae,  as 
well  as  Sohier  Bryant,  upholds  tenaciously  the  theory  that 
in  the  majority  of  cases,  hypertrophic  or  suppurative  inflam- 
mation of  the  tympanic  cavity  is  the  cause  of  otosclerosis.  He 
believes  that  in  otosclerosis  there  is  a  tendency  to  dis- 
regard a  transitory  suppuration  which  has  occurred  during 
infancy  or  adolescence.  Long  ago  chronic,  nonsuppurative 
inflammations  were  supposed  'to  result  from  severe  chilling, 
and  it  was  believed  that  these,  instead  of  resolving,  engendered 
sclerosis  of  the  mucous  membrane  of  the  tympanum  and  pro- 
duced rigidity  of  the  ossicular  chain  involving  the  tympanic 
membrane,  the  ligaments  of  the  stapes  and  the  membrane  of 
the  round  window.  In  conclusion.  Lucae  is  disposed  to  admit 
that  in  certain  cases  there  is  a  primary  lesion  of  the  labyrinth- 
ine capsule.  He  believes  that  a  scrupulous  otoscopic  exami- 
nation, with  the  employment  of  perfected  diagnostic  methods, 
would  notably  reduce  the  number  of  cases  of  true  otosclerosis 
and  that  the  majority  of  cases  would  be  grouped  under  simple, 
hyperplastic  middle  ear  disease  of  tympanic  origin.  In  fact,  un- 
til recently,  all  chronic  middle  ear  inflammations  characterized 
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by  paracusis,  progressive  deafness  and  vertigo  were  classified 
under  the  obscure  term  "dry  middle  ear  catarrh."  One  feels, 
therefore,  the  necessity  of  subdi\nding  this  gro^ip  and  making 
9  classification  of  the  various  morbid  entities  on  the  basis  of 
(1)  pathophysiologic  researches  conducted  on  the  ears  of  the 
deaf;  (2)  improved  and  more  accurate  otoscopic  and  func- 
tional tests,  and   (3)   researches  in  etiology. 

In  the  first  place  we  distinguish  a  group  of  chronic  middle 
ear  inflammations  which,  though  not  caused  by  acute  inflam- 
mation, present  phases  of  old  dry  catarrh  and  are  caused  by 
stenosis  of  the  tube.  This  condition  induces  hyperemia  and 
inflammation  of  the  mucous  membrane  in  the  tympanic  cavity, 
together  with  hyperplasia,  hypertrophy  and  synechia.  These 
changes  proceeding  from  hyperemia  through  hyperplasia  and 
which  may  end  in  atrophy,  constitute  a  separate  class  of  tym- 
panic affections,  having  nothing  in  common  with  the  inflam- 
matory processes.  We  are  astonished  at  the  ostracism  im- 
posed on  the  term  "middle  ear  catarrh,"  which  characterizes 
this  class  of  chronic  affections  of  the  tympanic  cavity. 

The  symptomatology  of  middle  ear  catarrh  is  very  analogous 
to  that  of  otosclerosis.  There  is,  however,  an  essential  differ- 
ence in  the  results  of  treatment.  Up  to  the  present  time  treat- 
ment has  frequently  been  successful  in  cases  of  the  first  class — 
middle  ear  catarrh — while  it  has  remained  absolutely  negative 
in  those  of  the  second  class — otosclerosis.  In  the  first  group 
we  find  the  middle  ear  catarrhs  of  the  gouty,  the  diabetic,  the 
albuminuric :  those  coming  from  circulatory  troubles  in 
Bright's  disease,  the  cardiacs,  cirrhosis  of  the  liver  and  arte- 
riosclerosis ;  those  observed  in  leukemia  and  the  sanguine  dis- 
crasias ;  those  of  Basedow's  disease,  or  those  caused  by  dis- 
turbances of  the  great  sympathetic.  (Angioneurosis.) 

The  progressive  deafness  appearing  in  the  course  of  preg- 
nancy and  lactation  is,  in  part,  due  to  middle  ear  catarrh.  Still, 
the  majority  are  cases  of  true  otosclerosis  whose  morbid  en- 
tity has  been  recognized  from  a  patho-anatomic  p>oint  of  view, 
independent  of  the  labyrinthine  capsule  in  which  it  originates. 

Politizer  says  that  classical  otosclerosis  is  a  primary  affec- 
tion of  the  labyrinthine  capsule,  which  localizes  principally 
near  the  oval  window.  He  maintains  that  the  new-formed 
bone  substance  does  not  originate  in  the  periosteum,  but  in  the 
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labyrinthine  capsule.     His  theory  is  based  on  .the   following 
data : 

(1)  A  great  number  of  sections  from  the  promontorial 
wall  showed  that  the  recent  -osseous  process  did  not  pass  from 
the  periosteum  to  the  deeper  bone ;  but  that  the  osseous  dis- 
ease extended  uniformly  through  parts  of  the  labyrinthine 
walls. 

(2)  Circumscribed  islands  of  new-formed  bone  were  some- 
times found  in  the  deeper  regions  of  the  normal  bone,  with 
normal   bone   between   them   and   the   periosteum. 

(3)  In  typical  cases  of  otosclerosis  the  mucous  mem- 
brane of  the  tympanum  and  periosteum  showed  not  one  lesion. 

On  the  other  hand,  after  examining  the  temporals  of  two 
otosclerotic  subjects,  Habermann  states  that  the  new  osseous 
formation  originated  in  the  periosteum  and  only  later  invaded 
the  labyrinthine  capsule.  He  believes  that  in  such  cases  oto- 
sclerosis has  little  foci — circumscribed  centers — having  for 
their  point  of  departure  "the  borders  of  the  round  and  oval 
windows  at  that  point  where  the  periosteal  vessels  enter  the 
bone.  The  osteitis  ultimately  afifects  nearly  the  entire  capsule, 
but  never  the  membranous  labyrinth. 

Histologic  examination  showed  that  the  capsule  presented 
characteristics  of  the  vascular  osteitis  of  Volkmann,  with  num- 
erous dilated  capillary  vessels  and  osseous  rarefaction,  espe- 
cially in  recently  involved  portions  of  the  labyrinthine  cap- 
sule. The  parts  longest  afifected  were  the  seat  of  new-formed 
dense  bone.  Katz,  also,  after  examining  numerous  histologic 
preparations  from  an  otosclerotic  cat,  concluded  that  the 
malady  has  its  origin  in  the  periosteum  of  the  drum  cavity. 

From  microscopic  examinations  of  the  labyrinthine  capsule  of 
an  otosclerotic  patient,  Jorger  Moller  recognized  normal  tis- 
sue as  very  distinct  from  foci.  In  the  latter,  the  recently  form- 
ed osseous  lamellae,  instead  of  being  straight,  showed  irregular 
curves  surrounding  the  numerous  vessels  which  were  much 
larger  than  the  Haversian  canals  of  healthy  bones.  The  new- 
formed  vessels  made  an  extended  plexus  in  these  medullary 
canals.  Along  the  walls  of  this  cavity  abundant  osteoblasts 
were  found,  as  well  as  many  osteoclasts  in  its  central  parts. 
Where  the  osteitis  seemed  oldest  the  osseous  lamellae  were 
thin  and  the  medullary  canals  were  surrounded  by  a  fibrous  coat 
containing  few  cells  and  sparse  vessels.  In  view  of  this  exami- 
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nation,  Jorger  Moller  admits  with  Politzer  that  otosclerosis 
consists  of  a  new  formation  of  osseous  tissue  whose  tendency 
is  to  replace  the  normal  tissue,  which,  in  the  later  stages,  is 
largely  absorbed,  forming  osteoporosis.  On  one  point  I  agree 
with  Moos,  Bezold,  Scheibe,  Politizer,  Edm.  Hartmann  and 
Siebenmann,  who  have  studied  the  subject  thoroughly.  I  re- 
fer to  the  exclusion  of  the  hypothesis  that  otosclerosis  is 
secondary  to  changes  of  the  tympanum.  It  is  a  primary 
lesion  of  the  stapes,  the  oval  window  and  labyrinthine  capsule. 

Katz  and  Habermann  besides  the  labyrinthine  capsule  in- 
clude the  head  of  the  hammer  and  the  body  of  the  incus  among 
the  bones  attacked  by  otosclerosis;  but  I  found  no  lesion  in 
numerous  histologic  sections  of  ossicles  taken  from  otosclerotic 
subjects.     I  found  the  bones  rachitic  and  osteomalacic. 

For  example,  in  comparing  two  preparations — one  of  the 
hamm.er  and  incus  of  a  normal  subject,  the  other  of  the  same 
bones  taken  from  an  osteomalacic  woman — from  a  histo- 
anatomic  point  of  view,  we  find  no  diflferences.  This  sup- 
ports the  fundamental  idea  of  Politzer  that  the  lesion  primarily 
attacks  the  capsule  and  not  the  middle  ear.  If,  on  the  other 
hand,  it  were  found  that  the  hammer  and  incus  participated 
directly  in  the  morbid  process,  we  should  be  obliged  to  admit 
that  sometimes  otosclerosis  is  a  secondary  manifestation. 

To  sum  up,  if  the  lesion  is  recent,  the  microscopic  examina- 
tion of  the  bone  areas  affected  by  otosclerosis  would  show  the 
presence  of  osteoid  tissue:  if  old,  spongy  tissue  would.be 
found.  In  the  new-formed  osteoid  tissue  we  would  find  a 
great  number  of  medullary  spaces  filled  with  cells,  of  which 
some  would  be  giant  cells  containing  many  nuclei.  Generally 
there  are,  in-  various  localities,  bony  canals  for  the  blood  ves- 
sels which  are  full  of  blood  corpuscles,  while  in  others  the 
vessels  are  free  of  corpuscles. 

To  differentiate  between  hypertrophic  or  interstitial  middle 
ear  inflammation  and  otosclerosis  one  must  observe  certain  di- 
agnostic points  besides  the  otoscopic  examination  (which  in 
the  latter  case  will  show  the  integrity  of  the  tympanum,  ex- 
cept for  a  slight  congestion  of  the  mucous  membrane  of  the 
promontory-).  These  points  are  well  explained  by  Shambaugh, 
who  considers  them  characteristic  of  the  disease.  In  otitis 
hyperplastica  interstitialis  the  functional  disturbances  are  al- 
ways limited  to  the  transmitting  apparatus ;  whereas,  in  laby- 


100  GHERARDO  FERRERI. 

rinthine  capsulitis  other  changes  were  added.  These — a  weak- 
ening of  sound  perception  and  faulty  equiHbration — are  caused 
by  osteitis  spongiosa  of  the  corresponding  portions  of  the 
capsule.  Cases  of  otosclerosis  are  constantly  seen  in  which 
there  is  no  obstacle  to  sound  transmission,  while  there  are  defi- 
nite acoustic  disturbances  as  well  as  disturbances  of  equilib- 
rium. 

Shambaugh  distinguishes  three  distinct  classes  of  otosclero- 
sis. In  the  first  group  the  auditory  disturbance  is  due  solely 
to  the  rigidity  of  the  stapes.  Consequently  diagnosis  is  simple, 
even  at  the  beginning  of  the  disease.  The  bone  conduction  is 
prolonged,  Rinne  test  is  negative  and  the  low  limit  of  tone 
perception  is,  raised. 

The  second  group  includes  those  cases  in  which  ankylosis  of 
the  stapes  plate  is  accompanied  by  auditory  disturbances,  more 
or  less  marked  in  proportion  as  the  labyrinthine  capsule  is  in- 
volved. The  osteitis  spongiosa  does  not  always  originate  in 
the  immediate  vicinity  of  the  oval  window.  Disturbances  of 
equilibrium  are  found  where  the  bone  changes  near  the  vesti- 
bule are  aggravated.  On  the  other  hand,  if  the  cochlea  is  more 
directly  affected  there  are  functional  disturbances  of  that 
part  of  the  organ  of  Corti  which  is  to  some  extent  connected 
with  the  diseased  part  of  the  capsule. 

Sham'baugh  explains  how,  in  certain  typical  cases  of  oto- 
sclerosis, there  can  be  a  gap  in  the  perception  of  the  high  notes 
of  Galton's  whistle,  when  neither  fixation  of  the  stapes  nor 
disturbance  of  the  conducting  mechanism  is  present,  because  a 
portion  of  the  labyrinthine  capsule,  in  the  neighborhood  of 
the  oval  window,  is  attacked  primarily,  and  consequently  dis- 
turbs that  part  of  the  organ  of  Corti  which  is  beneath  the 
promontory. 

Bezold  described  cases  in  which,  besides  the  ordinary  in- 
dications of  otosclerosis,  the  auditory  gaps  are  limited  to  the 
middle  notes  of  Galton's  whistle.  This  condition  is  never 
found  in  hypertrophic  or  interstitial  otitis. 

The  third  group  are  those  cases  in  which  the  footplate  of 
the  stapes  remains  movable  (a  condition  which  is  never  seen 
in  hypertrophic  middle  ear  inflammations),  and  in  which  it  is 
probable  that  the  osseous  spongefying  process  affects  the  basi- 
lar whorl  of  the  cochlea.  Without  the  findings  of  a  post- 
mortem  examination,   such   cases   are   very    embarrassing,   as 
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they  may  be  mistaken  for  those  of  nerve  deafness.  One  must, 
therefore,  note  not  only  the  marked  rise  in  low  tone  percep- 
tion, but  also  the  defect  in  perception  of  the  higher  tones  of 
Galton's  whistle. 

After  reviewing  the  recent  opinions  of  the  best  known 
writers  on  the  nature  of  the  morbid  process  which  marks 
otosclerosis,  and  after  having  established  a  definite  distinction 
between  otosclerosis  and  middle  ear  interstitial  inflammations 
— whether  hyperplastic  or  dry — we  approach  the  etiolog)-  of 
the  disease  which  has  caused  so  hiuch  discussion. 

Until  now,  authors  have  expressed  the  most  diverse  opin- 
ions concerning  its  causes,  assigning  as  such :  rheumatism, 
gout,  neuroparalytic  heredity,  ozena  and  syphilis.  Gradenigo, 
Siebenmann  and  Habermann  have  said  that  it  is  a  parasyphilitic 
affection,  and  they  prescribe  antisyphilitic  treatment  for  all 
cases  of  otosclerosis.  This  hypothesis  of  the  spongefication  of 
the  labyrinthine  capsule  seems  somewhat  doubtful.  Even 
when  the  Wassermann  reaction  is  positive,  we  must  suppose 
that  the  contagion  has  merely  contributed  to  a  latent,  incipient 
affection.  It  has  been  shown  that  hereditary  syphilis  in  its  ter- 
mination almost  always  attacks  the  auditory  nerve,  together 
with  the  middle  ear  and  labyrinthine  capsule.  The  hypothesis 
that  otosclerosis  is  an  autotoxic  hematogenous  disease  has 
gained  ground. 

It  is  said  that  in  certain  countries/  England  and  Southern 
Italy  for  example,  where  a  gouty  heredity  predominates,  cases 
of  primary  otosclerosis  are  often  seen.  Gout  must  not  be  ex- 
cluded from  the  etiologic  causes  of  the  malady,  particularly 
as  the  gouty  lesions  which  attack  the  articulations,  auditory 
canal  and  auricle  may  show  themselves  in  the  form  of  oto- 
sclerosis followed  by  rarefaction  in  the  niche  of  the  oval  win- 
dow, causing  obstruction  to  the  movements  of  the  stapes. 
Many  cases  of  otosclerosis  seen  in  gouty  subjects  cannot  be 
imputed  directly  to  the  latter  condition,  but  must  be  attributed 
to  a  state  of  autointoxication  of  the  organism,  whose  presence 
is  exhibited  by  Uthemia  and  cholemia.  Why  not  include  osteo- 
malacia and  rachitis  among  the  probable  causes  of  otosclero- 
sis? Both  of  these,  according  to  recent  researches,  are  of 
infectious  origin. 

From  every  point  of  view  we  can  admit  that  autointoxica- 
tions are  frequently  latent  or  hereditary.     This  hypothesis  ex- 
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plains  the  appearance  of  otosclerosis  among  certain  patients 
at  special  periods  of  their  lives,  when  the  general  nutrition 
is  undergoing  profound  changes.  For  instance,  among  the 
rachitic  when  the  skeleton  is  developing,  and  among  osteo- 
malacic women  during  pregnancy  and  prolonged  lactation. 
Considered  etiologically,  the  only  causative  factor  positively 
recognized  is  the  predilection  of  otosclerosis  for  the  female  sex. 
This  view  precludes  the  influence  of  rhinitis — often  cited  as 
an  etiologic  factor  in  ankylosis  of  the  stapes,  when  actually 
it  acts  only  as  an  aggravation  of  a  morbid  process  already 
present. 

Tn  many  cases  of  congenital  deaf-mutism,  loss  of  hearing  is 
due  to  an  early  attack  of  capsular  labyrinthitis  developed  dur- 
ing the  fetal  period  coincident  with  maternal  autointoxica- 
tion, or  infection  of  some  other  nature,  such  as  that  of  rachitis 
or  osteomalacia.  The  latter  diseases  have  recently  been  shown 
to  be  of  diploccocic  origin. 

Politzer  was  the  first  to  suggest  a  relationship  between  oto- 
sclerosis and  the  puerperium,  but  we  think  he  was  mistaken  in 
considering  otosclerosis  a  true  infectious  puerperal  osteitis. 
Hanau  is  more  exact  in  saying:  "We  must  not  be  surprised  if 
the  frequent  lesions  of  the  skeleton  during  the  puerperal 
period  attack  the  cranial  bones,  including  the  temporal."  In 
order  to  explain  the  relative  frequency  of  otosclerosis  at  this 
period,  Habermann  insists  that  conception  and  the  commence- 
ment of  the  syphilitic  infection  are  simultaneous,  and  concludes 
that  in  most  cases  syphilis  is  the  cause  of  otosclerosis.  T.  J. 
Harris  explains  the  part  played  by  pregnancy  as  a  predisposing 
factor  by  the  relation  existing  between  the  sexual  and  the 
sensory  systems.  This  theory,  however,  seems  far-fetched. 
It  would  be  better  to  take  into  account  two  more  important 
factors,  very  intimately  related ;  rachitic  heredity  and  osteo- 
malacia. 

Lucae  in  yj  per  cent  and  Bezold  in  52  per  cent  of  their 
cases  demonstrated  the  influence  of  heredity  in  the  etiology 
of  otosclerosis.  These  figures  are  very  significant  to  those 
who  attribute  the  disease  to  osteomalacia  and  rachitis  (which 
are  hereditary  diseases),  rather  than  to  syphilis.  Siebenmann 
corroborates  this  origin  of  otosclerosis  and  attributes  heredi- 
tary otosclerosis  to  an  anomaly  in  the  development  of  the  em- 
bryonic ear.     As  a  matter  of  fact,  rachitic  lesions  are  some- 
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times  recognizable  in  the  newborn ;  it  is  possible  that  these 
lesions  may  have  already  aflPected  the  labyrinthine  capsule. 
In  a  short  article  which  was  favorably  received,  we  tried  to 
demonstrate  that  repeated  pregnancy  exerts  a  prejudicial  in- 
fluence in  the  case  of  aural  sclerosis  and  syphilitic  labyrinth- 
itis, whether  inherited  or  acquired. 

Milligan  also  maintains  that  pregnancy  may  aggravate  pro- 
gressive deafness  caused  by  hyperplastic  otitis  media  and  cap- 
sular labyrinthitis.  Referring  to  the  capsulitis,  which  is  nearly 
always  bilateral  and  most  often  attacks  young  pregnant  wom- 
en, he  gives  vague  observations,  alluding  only  to  an  infected 
condition  of  the  organism.  He  says  that  since  elimination 
is  not  regular,  the  blood  always  contains  toxins,  which  condi- 
tion brings  about  dystrophic  processes  of  the  osseous  laby- 
rinth, the  membranous  labyrinth  and  the  nerve  terminations. 
All  this  is  ver\-  superficial.  In  the  same  way  we  can  dispute 
Birkett,  who  believes  that  the  aggravated  deafness  of  preg- 
nant women  is  found  among  those  only  who  show  lesions  of 
the  labyrinthine  capsule. 

The  writer  claims  the  priority  of  his  opinion  expressed  in 
an  article  on  "The  Influence  of  Pregnancy  on  Acute  and 
Chronic  Changes  of  the  Ear''  (Arch.  Ital.  di  Otol.,  vol.  XIX, 
Fasc.  3,  1908)  :  "As  to  the  nonsuppurative  changes  of  the 
middle  and  internal  ear  (which  may  first  show  themselves  or 
be  aggravated  during  pregnancy"),  contrary  to  many  aurists, 
we  are  persuaded  that,  from  an  etiologic  point  of  view,  these 
should  not  be  confounded  with  changes  of  the  same  kind  some- 
times appearing  during  lactation.  These  nonsuppurative 
changes  are  usually  the  effect  of  hematoxic  retention  in  the 
auditory  organ  of  pregnant  w^omen,  and  the  probability  is  good 
that  they  will  lessen  and  disappear  after  confinement.  Other 
changes  have  a  much  more  uncertain  prognosis,  being  of  neu- 
rotrophic origin  and  in  reality  related  to  dnemia  of  the  nerve 
centers." 

The  recent  etiologic  conceptions  of  osteomalacia  and  rachitis 
have  called  our  attention  to  otosclerosis  during  pregnancy,  and 
have  led  us  to  suspect  that  osteomalacia  may  be  the  origin  of 
the  evil,  just  as  early  otosclerosis  in  the  young  may  be  of 
rachitic  origin.  The  infectious  theory  of  these  two  diseases 
tends  to  confirm  their  close  relationship,  which,  according  to 
A.rcangeli,  should  be  proven  by  epidemic  and  clinical  obser- 
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vations  and  anatomico-pathologic  researches.  Apropos  of  the 
close  affinity  of  these  two  diseases  of  the  ossebus  system,  the 
writer  has  noted  that  they  often  follow  an  endemic  course  in 
the  same  country,  and  that  they  are  increased  by  special  con- 
ditions. It  is  frequently  found  that  rachitis  is  common  among 
the  children  of  osteomalacics  who  have  had  the  former  disease 
in  infancy.  Rachitis  often  precedes  maternal  osteomalacia,  yet 
the  reverse  is  equally  true.  Among  the  extreme  cases  of 
classic  rachitis  and  osteomalacia  of  pregnancy  there  are  ill- 
defined  forms  which  show  similar  fundamental  character- 
istics. 

Morpurgo  infers,  on  the  basis  of  histologic  examinations  of 
the  osseous  tissue,  that  osteomalacia  and  rachitis  are  more  or 
less  exaggerated  manifestations  of  a  single  process.  Artom 
excised  pieces  of  rib  from  osteomalacic  women  and  rachitic 
children  and  found  that  almost  identical  micrococci  developed 
in  various  media  from  cultures  of  these  bones.  Schmorl  has 
produced  rachitis  in  white  mice  by  injecting  into  them  the 
medullary  substance  of  osteomalacic  mice.  Morpurgo  has 
inoculated  white  rats  with  osteomolacic  material.  Each  case 
resulted  in  the  development  of  osteomalacia  or  rachitis,  accord- 
ing to  the  age  of  the  animals.  Artom  inoculated  adult  white 
rats  with  diplococcus  taken  from  rachitic  children  without 
exciting  an  inflammatory  action  at  the  point  of  injection  or  a 
general  reaction  (diplococcus  not  being  pyogenic),  but  he  ob- 
served at  the  end  of  two  or  three  months  that  the  animals  were 
affected  by  motor  disturbances.  Radiography  showed  exten- 
sive alterations  of  the  bones — rarefaction  and  fractures.  He 
proved  by  microscopic  examination  that  these  lesions  were 
analogous  to  those  obtained  by  inoculating  mice  with  osteo- 
malacic material. 

No  one  can  deny  the  importance  acquired  by  the  theory  of 
the  infection  of  osteomalacia  in  revolutionizing  our  ideas  on 
the  etiology  of  otosclerosis.  The  evidence,  from  a  clinical 
point  of  view,  makes  us  suspect  that  an  infectious  condition 
of  the  organism  directly  affects  the  osseous  system,  and  that, 
in  certain  subjects,  because  of  hereditary  peculiarities,  the  in- 
fection begins,  by  preference,  in  the  temporal  bone  and  laby- 
rinthine capsule. 

Arcangeli's  doctrine  of  the  pathogenesis  of  rachitis  and 
osteomalacia  has  won  over  the  writer,  who  hopes  that  in  Italy, 
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where  the  two  diseases  are  so  common,  aurists  will  become  in- 
terested in  the  spread  of  otosclerosis.  Above  all,  the  relation- 
ship must  be  established  between  otosclerosis  and  these  two 
diseases,  and  researches  must  be  made  in  countries  where 
the  former  is  endemic,  so  as  to  recognize  the  cause  of  pro- 
gressive deafness  and  to  establish  as  to  whether  a  lesion  exists 
in  the  auditory  organ  early  in  the  life  of  the  rachitic  child. 
Finally,  a  study  must  be  made  of  osteomalacic  heredity  or  the 
rachitism  of  the  otosclerotic. 

Recent  studies  on  the  pathogenesis  of  osteomalacia  bearing 
on  the  diplococcic  infectious  origin  of  the  disease,  and  the  con- 
firmation of  this  theory  by  the  transmission  of  human  osteo- 
malacia to  white  rats,  have  drawn  our  attention  to  the  pre- 
dilection of  otosclerosis  for  the  female  sex  and  especially  preg- 
nant women. 

Because  of  the  great  number  of  osteomalacics  seen  at  the 
obstetric  clinic  of  Professor  Arcangeli,  it  occurred  to  the 
writer  to  observe  those  cases  in  whom  the  search  for  diplo- 
coccus  had  proved  positive,  and  whose  isolated  diplococci, 
when  injected  subcutaneously  into  white  rats,  had  produced 
either  osteomalacia  or  rachitis,  according  to  the  age  of  the 
animals. 

The  writer  soon  discovered  that  even  those  patients  who 
upon  superficial  examination  had  shown  no  signs  of  abnor- 
mality in  audition  exhibited  very  marked  auditory  disturb- 
ances after  careful  functional  tests.  Two  of  them  were  so 
severely  affected  that  we  brought  them  to  the  otologic  clinic 
for  treatment.  One  underwent  ossiculectomy  of  the  hammer ; 
the  histologic  examination  found  this  ossicle  normal.  In  an- 
other case  a  fragment  of  rib  was  taken  out,  and  a  subcutaneous 
inoculation  was  made  from  it  into  the  backs  of  white  rats. 
Three  months  later  they  presented  typical  osteomalacia.  What 
is  of  particular  interest  to  us  is  that  in  radiograph  of  a  normal 
and  a  malacic  rat  taken  on  the  same  plate  and  in  the  same 
position,  the  latter  animal  showed  evident  rarefaction  of  all 
the  cranial  bones,  and  especially  of  the  labyrinthine  capsule. 

In  all  the  osteomalacic  patients  seen  at  the  obstetric  clinic 
the  chief  auditory  changes  were :  Marked  diminution  in  hear- 
ing :  persistent,  irksome  auricular  sounds :  occasional  head- 
aches and  vertigo.  Functional  tests  were  conducted  with 
great  scientific  precision.     Tests  made  with  tuning  forks,  as 
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well  as  with  the  watch,  the  voice,  and  Galton's  whistle 
showed  that  the  changes  were  beyond  the  middle  ear  and  were 
localized  in  the  internal  apparatus.  This  opinion  is  con- 
firmed by  the  otoscopic  examination,  which  gave  no  evidence 
of  the  pathologic  changes  commonly  attributed  to  a  lesion  of 
the  conductive  mechanism.  Slight  tympanic  changes  were 
observed  in  some  patients,  which  in  no  way  accounted  for  the 
auditory  functional  disturbances.  The  functional  results  ob- 
tained by  the  Rinne  and  Galton  showed  these  changes  to  be 
of  no  importance. 

Finally,  in  order  to  confirm  the  localization  of  the  disease  in 
the  internal  ear,  allow  me  to  add  that  the  rhinopharyngeal  ex- 
aminations were  negative  in  finding  any  of  the  alterations 
generally  considered  causative  of  middle  ear  disease.  Thera- 
peutics also  have  proved  our  theory. 

Our  theory  has  been  proven  therapeutically.  While  at  the 
clinic  the  patients  received  osteomalacic  treatment,  i.  e., 
Wright's  vaccine^  which  as  a  rule  consisted  of  the  diplococcic 
culture  taken  from  the  patient.  The  result  was  usually 
most  satisfactory;  there  being  a  decided  general  improvement 
as  well  as  an  improvement  in  hearing.  These  researches 
enabled  me  to  demonstrate  that  many  cases  of  otosclerosis  in 
women  originate  from  an  infectious  process  analogous  to 
that  of  osteomalacia.  The  lesions  are  best  described  under 
the  denomination  of  "osteomalacic  capsular  labyrinthitis." 

We  hope  that  progressive  otology  will  eventually  find  a 
means  of  curing  or  more  or  less  checking  this  grave  disease 
of  the  ear.  It  must  be  admitted,  however,  that  up  to  the  pres- 
ent none  of  the  proposed  methods  of  treatment  is  beyond  criti- 
cism. Concerning  the  present  treatment  of  otosclerosis,  one  can 
apply  to  it  Alem'bert's  judgment  of  medicine  in  general,  ex- 
pressed in  a  letter  to  the  King  of  Prussia :  "I  would  have  re- 
course to  it  as  late  as  possible.  I  consider  it  the  sister  of 
metaphysics  because  of  its  uncertainty." 

By  good  fortune  a  knowledge  of  the  pathologic  anatomy  of 
otosclerosis  has  contributed  to  the  renown  of  otic  therapy. 
The  fact  that  this  has  demonstrated  that  the  affection  involves 
only  the  labyrinthine  capsule  and  almost  never,  or  only  sec- 
ondarily, the  membranous  labyrinth,  makes  us  forget  the  mis- 
takes of  the  apostles  of  mobilization  and  extraction  of  the 
stapes  through  the  auditory  canal  or  after  the  mastoid  opera- 
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tion.  Such  surgical  inten'entions  would  be  justified  if,  as 
earlier  authors  believed,  otosclerosis  were  concerned  with 
chronic  middle  ear  inflammation,  and  if  the  histologic  changes 
of  the  labyrinthine  capsule  (according  to  Habermann)  had 
not  shown  that  osseous  lesions  are  not  as  extensive  on  the  sur- 
face as  underneath. 

This  osteitis  is  characterized  by  foci,  limited  as  a  rule  to 
two  or  three,  rarely  more.  In  these  osteitic  lesions  the  oldest 
and  least  severe  is  found  near  the  periosteum,  and  those 
most  recent  and  extensive  near  the  endosteum  of  the  laby- 
rinth. We  have  learned  that  the  interventionists  have  made  a 
false  move,  and  that  in  attempting  the  amelioration  of  pro- 
gressive deafness  it  would  be  better  to  be  guided  by  recent 
etiologic  investigation. 

Since  it  cannot  be  denied  that  certain  cases  of  otosclerosis 
are  brought  about  by  heredity  or  acquired  syphilitic  infection, 
it  is  logical  to  have  recourse  to  specific  medication,  especially 
where  the  Wassermann  test  is  positive.  In  cases  where  the 
cause  of  the  disease  is  related  to  a  gouty  diathesis  it  is  neces- 
sary to  use  the  means  put  at  our  disposal  by  general  medicine. 

Periods  of  prolonged  intermission  have  been  noted  as 
well  as  temporary  amelioration,  which  has  phases  of  recru- 
descence and  remission,  especially  at  its  beginning.  These 
phases  occur  before  the  deformities  and  the  spongy-  lesions  of 
the  bone  of  the  labyrinthine  capsule  in  particular  have  ac- 
quired stability. 

Forms  of  otosclerosis  are  also  seen  in  cases  of  grave 
glycosuria,  where  the  increase  of  sugar  in  the  urine  agg^- 
\'ates  the  otosclerotic  symptoms,  and  it  becomes  necessary 
to  follow  a  stricter  regime  and  resort  to  inhalation  of  oxygen 
and  tonic  medication.  ^lineral  phosphates  or  the  organic 
preparations  are  especially  indicated.  The  writer  ad\'ises  the 
use  of  Wright's  vaccine  in  the  treatment  of  otosclerotic  women. 
When  young  people  are  afflicted  \\-ith  otosclerosis  I  have  no 
hesitation  in  attributing  it  to  hereditary  rachitis.  In  such 
cases  I  advise  the  use  of  subcutaneously  injected  vaccine  from 
the  bones  of  rachitic  children :  for  it  has  been  found  that  mor- 
phologically the  diplococci  of  rachitis  and  otosclerosis  are  sim- 
ilar. I  adopted  this  course  in  treating  three  girls,  from  fif- 
teen to  twenty  years  of  age,  who  showed  evident  signs  of 
hereditary  otosclerosis  and  rachitis.     They  were  vaccinated, 
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no  change  was  made  in  their  habits  of  hfe,  and  no  medication 
other  than  the  subcutaneous  injections  was  used.  Following 
the  experience  of  authorities  w'ho  claim  a  far  more  effectual 
action  for  the  vaccine  when  injected  in  the  neighborhood  of 
the  morbid  process,  inoculation  was  made  per  tubam.  It  may 
be  a  long  time  before  we  can  attribute  real  amelioration  to 
this  vaccination  cure,  but  until  now  no  other  treatment  has 
given  any  favorable  results ;  moreover,  Wright's  vaccination 
is  harmless. 

I  fully  expect  my  theory  of  the  pathogenesis  of  otosclerosis 
to  meet  with  opposition,  but  I  hope  to  be  able  to  justify  my 
views  by  further  researches  and  experimental  control.  If,  as 
I  hope,  the  new  endeavors  support  my  theory,  I  believe  they 
will  be  of  genuine  therapeutic  value  in  furnishing  a  more  defi- 
nite diagnosis  and  in  limiting  tympanic  surgery,  which  is  now 
frequently  undertaken  where  the  indications  do  not  justify  it. 


XIV. 

SOME  REMARKS   OX   SIXUS   THROMBOSIS   WITH 

PARTICULAR    REFEREXCE    TO    THE    DIAG- 

XOSTIC  VALUE  OF  BLOOD  CULTURES 

IX  OTITIC  DISEASE.*  t 

By  Seymour  OppexheimEr.  M.  D., 
Xe\v  York. 

The  intimate  topographic  relation  existing  between  the  vas- 
cular sinuses  of  the  cranial  cavity  and  the  temporal  bone 
brings  into  prominence  suppurative  diseases  of  the  middle  ear 
and  its  accessory  osseous  chambers.  An  extension  of  puru- 
lent inflammation  to  these  large  venous  channels  is  not  infre- 
quent, and  as  its  symptom  complex  is  often  atypical,  great 
difficulty  is  encountered  in  correctly  and  promptly  appreciat- 
ing the  resultant  complication.  In  addition  to  the  superior 
and  inferior  petrosal,  cavernous  and  lateral  sinuses,  the  jugu- 
lar bulb,  the  internal  jugular  vein  and  its  neck  tributaries,  and 
the  smaller  veins  of  the  cranial  contents  perforating  the  os- 
seous structures  in  various  directions,  all  play  an  essential  role 
in  localized  infections  here,  and  the  phlebitis  associated  with  a 
suppurative  otitis,  whether  acute  or  chronic,  depends  in  large 
part  for  its  symptom atolog>'  upon  the  relationship  of  these 
structures  one  with  another. 

It  is.  however,  in  this  study  with  the  lateral  sinus,  and  par- 
ticularly its  sigmoid  portion,  that  we  are  especially  concerned, 
as  it  is  in  this  venous  channel  that  infection  by  far  most  fre- 
quently takes  place  from  the  middle  ear  and  mastoid  cells.  In 
every  case  of  mastoiditis,  lateral  sinus  thrombosis  is  always  a 
possible  sequela,  and  on  account  of  its  relatively  high  mor- 
tality, with  the  absolute  necessity  for  a  serious  operation  to 

♦Presented  at  a  meeting  of  the  Section  on  Otology,  New  York 
Academy  of  Medicine,  November  li,  1910. 
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prevent  general  pyemia,  all  factors  that  will  in  any  way  aid  in 
its  early  recognition  should  receive  the  most  careful  attention. 
As  a  result  of  the  varied  and  irregular  conformations  of  the 
temporal  bone,  the  location  of  the  sigmoid  sinus  also  varies 
greatly,  and  I  am  sure  that  the  development  of  an  infected 
thrombus  at  this  point  bears  very  closely  along  anatomic  lines, 
as  where  the  sinus  is  separated  from  the  mastoid  process  by  a 
thick,  noncellular  posterior  and  inferior  wall,  there  is  much 
less  danger  of  infection  than  when  it  is  well  forward  in  rela- 
tion with  the  posterior  wall  of  the  external  auditory  canal, 
and  the  adjacent  tympanic  areas  are  intimately  connected  with 
it  by  means  of  the  abundant  vascular  supply.  By  no  means 
is  the  anatomic  location  of  the  sigmoid  sinus  fixed,  and  while 
in  operating  on  the  mastoid  process  one  expects  to  find  the 
involved  portion  of  the  sinus  just  posterior  to  the  antrum  and 
about  one-half  inch  posterior  to  the  posterior  wall  of  the  exter- 
nal auditory  canal,  yet  this  location  is  far  from  constant,  and, 
as  I  have  before  stated,  there  is  probably  no  important  portion 
of  the  temporal  bone  which  is  so  uncertain  in  its  location. 

In  the  study  of  the  sinus  in  relation  to  infective  thrombosis 
and  its  recognition  by  the  valuable  aid  of  blood  cultures,  a 
clear  conception  of  its  relation  to  the  antrum,  which  is  un- 
doubtedly the  remaining  focal  point  of  the  purulent  collection, 
especially  in  chronic  suppurative  otitis  media,  is  most  essen- 
tial. As  has  been  pointed  out  before,  the  distance  between 
the  sigmoid  sulcus  and  the  antral  wall  rarely  exceeds  five 
millimeters,  so  that  in  operating  for  the  exposure  of  the  sinus, 
unless  there  is  a  direct  osseous  fistula,  which,  of  course,  at 
once  locates  its  position  and  its  relation  to  the  focus  of  pri- 
mary infection,  this  point  must  always  be  kept  clearly  in  mind. 
In  the  majority  of  cases,  especially  when  the  mastoid  cortex 
is  thick,  the  osseous  tissue  is  apt  to  be  thin  in  the  region  of 
the  digastric  fossa,  while,  on  the  other  hand,  where  the  mas- 
toid process  is  small  in  size,  the  lateral  sinus  will  often  en- 
croach upon  the  antrum.  Again,  when  the  sinus  is  large  and 
bulbous,  it  comes  in  closer  contact  with  the  cortex  and  the 
posterior  canal  wall,  so  that  the  opportunities  for  infection 
are  more  enhanced  in  this  type  of  mastoid  when  the  parts  are 
the  seat'Of  a  purulent  infection. 

In  a  general  way,  it  may  be  said  that  the  sinus  may  be 
placed  in  either  one  or  two  positions  relative  to  the  antrum 
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bearing  on  the  development  of  infection.  In  one,  its  groove 
may  be  unusually  deep,  so  that  this  enlargement  of  the  chan- 
nel lessens  the  thickness  of  the  strip  of  osseous  tissue  sepa- 
rsting  it  from  the  antrum,  or  the  groove  may  be  placed  far 
anteriorly  so  that  the  sinus  is  brought  immediately  internal 
to  the  antrum.  Rarely  it  may  even  be  in  front  of  it,  so  that 
the  antral  space  \vi\\  be  narrowed  from  without  inwards  and 
the  relationship  between  the  two  present  a  most  intimate  type. 

The  great  problem  of  sinus  thrombosis  to  the  otologist  is 
not  so  much  in  etiolog>-  or  in  operative  technic,  but  in  the 
earlv  recognition  of  infection  of  the  sinus,  and  with  the  usual 
s\mptoms  as  they  appear  this  is  often  a  most  difficult  and 
many  times  an  almost  impossible  problem,  it  being  in  such 
cases  that  a  study  of  the  blood  cultural  characteristics  in  the 
so-called  atypical  type  of  infection  presents  its  greatest  value, 
as  will  be  .seen  later,  practically  enabling  one  to  decide 
whether  or  not  a  sinus  thrombosis  is  present,  or  whether  some 
infection  elsewhere  is  the  basis  of  the  presenting  symptom- 
atology. Without  minimizing  the  risk  of  operation  in  purulent 
lateral  sinus  thrombosis,  which  is  considerably  enhanced  when 
the  extent  of  the  operative  field  is  increased  by  added  jugular 
involvement,  in  every  case  the  danger  increases  greatly  as  each 
day  passes  with  the  affection  unrecognized,  or  when  the  sur- 
geon in  the  face  of  variable  symptoms  that  are  not  character- 
istic hesitates  and  delays  operation. 

Undoubtedly  the  opening  of  the  sinus  as  an  exploratory 
measure,  in  the  presence  of  a  mastoiditis  without  fairly  posi- 
tive indications,  is  not  to  be  considered  good  surgery,  and 
warning  must  be  raised  against  too  energetic  operation  under 
such  circumstances.  One  should  be  reasonably  sure  of 
sinus  involvement  before  operation  for  its  relief  is  under- 
taken, and  the  sinus  should  not  be  opened  on  suspicion, 
but  operation  should  be  performed  in  either  acute  or  chronic 
mastoid  disease  accompanied  by  characteristic  phlebitic 
s\Tnptoms,  such  as  chills,  sweats,  wide  excursions  of  tem- 
perature and  pulse  rate,  and  espyecially  where  the  infection  is 
of  the  streptococcus  type  and  where  there  is  a  significant  dif- 
ferential blood  count.  Where  all  or  a  greater  number  of  these 
characteristic  symptoms  are  present  no  doubt  exists  that  the 
purulent  focus  in  the  sinus  should  be  attacked  at  once,  but 
unfortunately  in  many  cases  the  symptoms  are  not  in  any  way 
characteristic  in  the  early  stages  of  its  development. 
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The  clinical  study  of  the  temperature  variations  is  extremely 
important,  especially  in  typical  cases,  where  a  high  temper- 
ature of  a  septic  type  with  wide  variations  should  always  sug- 
gest infection  of  the  large  venous  channels.  A  temperature 
of  105  degrees  or  more,  depending  upon  the  amount  of  septic 
material  that  is  being  disseminated  throughout  the  general  cir- 
culation, rapidly  followed  by  a  sudden  and  violent  drop  to  nor- 
mal or  subnormal  within  a  few  hours,  is  the  characteristic  of 
the  typical  case.  The  frequency  of  these  temperature  varia- 
tions depends  entirely  upon  the  amount  and  virulence  of  the 
septic  material  that  is  escaping  from  the  sinus  focus,  and 
while  there  may  be  but  one  rise  and  fall  in  twenty-four  hours, 
there  may  be  several  such  fluctuations  during  the  day.  Close- 
ly associated  with  the  variations  in  temperature,  yet  observed 
only  in  a  comparatively  small  percentage  of  cases,  is  the  occur- 
rence of  definite  chills  severe  in  type  and  coming  on  previous 
to  the  rapid  rise  in  temperature.  Neither  the  rise  and  fall  of 
temperature  nor  the  preceding  chill,  however,  are  typical  in 
themselves  of  a  thrombosed  sinus,  as  they  occur  in  practically 
all  grave  septic  conditions  and  simply  indicate  that  a  certain 
amount  of  infectious  material  is  being  distributed  throughout 
the  general  circulation.  Even  in  the  majority  of  typical  cases, 
however,  no  such  marked  chills  occur,  and  this  symptom  might 
be  considered  as  absent,  unless  a  most  careful  watch  of  the 
patient  is  kept,  when  from  time  to  time  slight  creepy  or  chilly 
feelings  are  present.  Sweating  may  or  may  not  follow  these 
apparently  minor  chills,  but  is  usually  profuse  after  a  severe 
chill  and  high  rise  of  temperature. 

Especially  following  the  mastoid  operation  may  these  chi'ly 
sensations  be  complained  of.  and  they  are  symptoms  deserving 
consideration,  particularly  if  the  case  is  of  the  atypical  type. 

The  pulse  rate  and  respiration  in  cases  unaccompanied  with 
other  intracranial  complications,  such  as  brain  abscess,  gener- 
ally keep  pace  with  the  rise  in  temperature,  but  this  is  not  in 
any  way  characteristic  and  does  not  aid  one  in  establishing  the 
diagnosis,  even  in  otherwise  typical  cases.  Should  nausea  or 
vomiting  or  both  be  present,  and  they  are  frequently  absent, 
they  are,  like  the  other  symptoms  enumerated,  in  no  way  char- 
acteristic,, but  they  merely  indicate  that  a  septic  infection  of 
a  severe  grade  is  present.  In  the  later  stages  of  a  purulent 
sinusitis,  with  the  patient  markedly   septic,  both  nausea  and 
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vomiting  are  almost  invariably  observed  and  are  accompanied 
by  the  other  general  symptoms  of  a  septicemia  or  pyemia,  such 
as  digestive  disturbances,  loss  of  appetite,  heavily  coated  and 
foul  tongue,  a  sallow,  dry  skin,  etc.  The  eye  symptoms  afford 
no  indication  of  the  particular  lesion  present,  but  the  pain 
over  the  affected  side  of  the  head,  which  is  often  most  severe 
and  even  greater  than  that  in  an  uncomplicated  mastoiditis,  is 
highlv  suggestive,  and  especially  so  when  there  is  severe  occip- 
ital pain  or  pain  along  the  course  of  the  internal  jugular  vein. 

Locallv  one  may  find  more  or  less  edema  over  the  mastoid 
process  in  the  region  of  the  emissary  vein.  McKernon  calls 
attention  to  a  most  important  diagnosic  sign  when  sinus 
thrombosis  is  suspected  after  a  mastoid  operation  has  been 
performed,  the  healthy  appearance  of  the  mastoid  wound  in 
the  early  stages  of  the  disease,  excepting  over  the  bone 
of  the  inner  table  forming  the  sigmoid  groove,  which  is 
darker  in  color  over  the  thrombotic  area,  and  granula- 
tion tissue  has  not  developed  at  this  point.  In  cases 
where  the  sinus  is  exposed  at  the  time  of  the  mastoid  oj)- 
eration  without  prior  symptoms  as  a  guide,  the  physical  con- 
dition of  the  exposed  sinus  may  be  of  value  in  determining  its 
condition,  that  is,  it  may  be  flat,  compressible  or  lusterless,  and 
the  dura  over  it  may  be  grayish  or  yellowish  in  color,  but,  how- 
ever, the  physical  examination  does  not  always  make  clear  the 
pathologic  changes  that  are  taking  place  within  the  sinus,  as 
its  external  walls  may  present  some  of  these  signs  and  yet  its 
intima  coat  and  lumen  be  perfectly  normal. 

It  has  been  considered  in  many  cases  that  a  blood  count, 
especially  an  increase  in  the  polynuclear  percentage  to  over 
eighty,  indicates  the  presence  of  a  focus  of  pus.  from  which  the 
general  circulation  is  being  infected.  In  many  typical  cases  this 
is  essentially  correct,  and  such  a  count  is  of  value  in  arriving 
at  a  diagnosis.  In  many  cases,  however,  in  the  experience 
of  every  otologist,  the  blood  count  is  of  little  or  no  value  in 
correctly  interpreting  the  condition  present,  as  the  polynuclear 
percentage  may  be  high  and  yet  no  sinus  disease  exist,  or  the 
reverse  may  be  the  case.  Dench  clearly  estimates  this  factor 
when  he  says  that  the  differential  blood  count  in  sinus  throm- 
basis  is  unsatisfactory,  as  he  has  seen  a  number  of  cases  with 
a  normal  count.  In  one  case  of  thrombosis  of  the  internal 
jugular  vein  with  suppuration  of  the  supraclavicular  glands 
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of  a  most  severe  type,  the  polynuclear  count  never  rose  above 
eighty  per  cent.  However,  it  must  be  borne  in  mind  that  the 
absence  of  a  high  polynuclear  count  does  not  necessarily  mean 
that  there  is  no  clot  in  the  sinus  or  jugular  vein. 

A  symptom  which  I  have  frequently  observed  in  connection 
with  the  early  development  of  sinus  disease  and  one  which  I 
have  never  seen  described  is  the  occurrence  of  a  unilateral 
lateral  lymphoid  pharyngitis  or  tonsillitis  associated  with  a 
unilateral  adenitis.  This  adenitis  is  usually  most  pronounced 
beneath  the  angle  of  the  jaw  and  at  the  site  of  the  junction 
of  the  facial  vein  with  the  internal  jugular.  The  occurrence 
of  a  chill  and  rapid  rise  in  temperature  with  slight  difficulty 
in  swallowing  led  to  the  examination  of  the  throat,  and  in  sev- 
eral instances  the  objective  findings  seemed  at  the  moment  to 
form  a  basis  for  the  diagnosis  of  a  pharyngeal  or  tonsillar 
inflammation  as  the  causative  factor  of  the  symptomatology. 

As  is  well  recognized  by  otologists,  the  early  diagnosis  of 
sinus  thrombosis  and  atypical  cases,  at  any  time  during  their 
course,  cannot  often  be  made  by  the  symptoms  which  may  or 
may  not  be  present  and  which  have  been  here  outlined.  As  a 
result  of  this  uncertainty  and  the  desire  to  combat  the  affection 
by  surgical  measures  at  an  early  stage,  where  operation  af- 
fords the  greatest  hope  of  relief  and  cure  of  this  serious 
infection,  much  clinical  and  laboratory  work  has  been  done. 
As  a  result  of  various  investigations,  especially  work  done 
abroad  by  Leutert,  Lenhart,  Neurnberg,  Kobrak  and  Hass- 
lauer,  an  early  and  accurate  diagnostic  sign,  that  of  the  study 
of  blood  cultures,  has  been  worked  out  along  practical  lines, 
and  the  otologist  is  now  in  a  position  to  state  definitely,  in  the 
vast  majority  of  cases,  whether  sinus  thrombosis  is  present  or 
not,  and  thus  an  opportunity  is  offered  for  early  operation  to 
remove  the  purulent  focus  before  the  general  system  becomes 
the  seat  of  serioifs  pyemic  infection. 

Leutert  states  that  during  the  course  of  a  suppurative 
otitis  the  appearance  of  great  quantities  of  streptococci 
in  the  blood  of  the  lateral  sinus  confirms  the  diagnosis 
of  sinus  phlebitis,  especially  when  other  febrile  diseases 
are  not  present.  In  order  to  ascertain  the  presence  of  a 
thrombus  in  the  sinus  he  advocates  that  blood  cultures  be 
taken  directly  therefrom.  The  significant  preponderance  of 
streptococci  in  the  blood  of  the  sinus,  as  compared  with  that 
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obtained  from  the  peripheral  venous  system,  will  determine  in 
doubtful  cases  whether  the  high  fever  which  is  present  in  the 
given  case  is  to  be  ascribed  to  the  aural  condition  or  to  some 
other  disease.  If  there  should  be  a  larger  number  of  strepto- 
cocci in  the  blood  of  the  sinus,  while  a  smaller  number  appear 
simultaneously  in  the  peripheral  veins,  and  if  other  febrile  dis- 
ease can  be  excluded,  this  condition  confirms  the  diagnosis  of 
sinus  thrombosis.  A  negative  culture  from  the  blood  of  the 
sinus  and  also  from  the  peripheral  veins  does  not  exclude  a 
sinus  thrombosis  with  certainty,  as  in  such  cases  he  states  there 
may  be  an  isolated  thrombus  of  the  jugular  bulb,  and  if  a  , 
deep  puncture  is  not  made,  a  negative  culture  may  be  obtained 
in  spite  of  the  presence  of  a  thrombus.  In  such  cases  the 
temperature  is  a  valuable  guide  in  diagnosing  the  affection,  or 
one  may  wait  two  or  three  days  and  then  repeat  the  puncture 
in  a  deeper  place,  but  this  delay  should  be  only  in  fairly  acute 
cases,  because  he  states  that  in  cases  of  longer  duration  .the 
bacteria  may  greatly  diminish  in  number  from  the  gradual 
disintegration  of  the  thrombus,  when  the  clinical  symptoms 
will  be  those  of  the  predominant  metastatic  foci  in  various  por- 
tions of  the  body.  In  case  both  sinuses  are  involved  a  septic 
thrombus  is  assumed  to  be  present  in  the  one  in  which  strepto- 
cocci are  found  either  alone  or  in  preponderating  numbers. 
If  the  number  of  colonies  is  about  the  same  from  each  side, 
but  that  in  a  peripheral  vein  markedly  less,  a  bilateral  sinus 
thrombosis  is  present. 

Kobrak  in  a  study  of  20  cases  of  acute  otitis  media  accom- 
panied with  a  rise  of  temperature,  always  obtained  negative 
blood  cultures,  while  in  cases  of  marked  severity,  positive  re- 
sults were  obtained  only  if  the  fever  was  pyemic  in  character. 
In  11  positive  cultures  he  found  streptococci  in  the  blood  7 
times,  and  in  28  cases  with  streptococcic  infection  of  the  mid- 
dle ear  there  was  general  infection  in  7,  while  in  17  cases  with 
local  pneumococcic  infection  this  organism  was  found  in  the 
general  circulation  in  but  a  single  instance. 

Xeurnberg  in  his  original  work  examined  the  sinus  blood 
in  five  cases  of  thrombosis  and  found  streptococci  in  each,  and 
by  this  means  he  was  able  to  differentiate  otitic  sinus  throm- 
bosis from  other  febrile  aflfections  at  an  early  stage  before 
local  manifestations  developed.  In  one  patient  with  a  high 
temperature  coming  on  one  week  after  a  mastoid  operation  and 
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evacuation  of  a  brain  abscess,  six  days  after  childbirth,  the 
question  arose  as  to  the  cause  of  the  fever,  as  it  might  have 
been  due  to  incipient  mastitis,  puerperal  fever,  meningitis  or 
sinus  thrombosis,  but  absence  of  other  symptoms  seemed  to 
exclude  the  first  three  as  being  present.  On  account  of  the 
negative  bacteriologic  findings  in  the  blood  of  the  sinus,  oper- 
ation was  postponed,  but  as  the  symptoms  increased  in  sever- 
ity the  negative  blood  cultures  were  disregarded  and  prep- 
arations were  made  to  open  the  sinus,  when  an  erysipelatous 
inflammation  developed,  thus  clearing  up  the  diagnosis.  As 
•  a  result  of  his  experience,  therefore,  he  states  that  negative 
cultures  from  the  sinus  blood  should  exclude  sinus  throm- 
bosis, or  at  least  they  should  justify  postponing  operation,  and 
that  the  puncture  to  obtain  the  blood  must  be  made  deep  and 
close  to  the  bulb  of  the  jugular  vein  and  during  a  period  of 
temperature  rise,  otherwise  the  danger  of  obtaining  a  negative 
result,  even  should  a  thrombus  be  present,  is  very  great,  and 
especially  so  in  case  there  is  an  isolated  thrombus  of  the  bulb 
of  the  internal  jugular  vein. 

From  a  careful  study  of  the  work  of  these  otologists  it  be- 
comes very  evident  that  a  positive  blood  culture,  in  the  pres- 
ence of  a  purulent  otitis  media,  where  infection  from  other 
sources  can  be  excluded,  is  indicative  of  involvement  of  the 
lateral  sinus  by  a  septic  infection,  and  in  a  study  of  over  100 
cases  of  mastoiditis  which  we  have  made,  a  negative  result 
from  blood  cultures  was  always  obtained  in  uncomplicated 
cases,  while  in  50  cases  of  involvement  of  the  lateral  sinus 
there  were  42  positive  results  from  blood  cultures  prior  to 
operation.  In  four  the  first  culture  was  negative,  but  the 
second  culture  was  positive.  As  I  have  stated,  on  a  previous 
occasion,  the  otologist  should  not  necessarily  depend  on  the  lab- 
oratory for  the  diagnosis  of  a  sinus  thrombosis,  yet  a  blood  cul- 
ture as  a  definite  part  of  the  examination  might  be  well  con- 
sidered a  necessity,  such  a  culture  being  taken  at  the  time  of 
the  mastoid  operation,  and  as  a  result  of  my  experience  this 
has  conclusively  demonstrated  that  mastoid  disease  per  se  does 
not  produce  a  bacteremia.  Illustrative  are  the  following 
cases : 

Female,  12  years  of  age.  Complained  of  pain  in  the  left 
ear  and,  a  slight  purulent  discharge  for  two  weeks.  I  first 
saw  her  in  consultation  when  she  was  unconscious,  with  a 
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temperature  of  106.5  degrees  and  an  acute  mastoiditis,  with 
the  physical  conditions  indicative  of  intracranial  involvement. 
Double  Kemig  and  McEwan  signs.  Blood  culture  showed 
streptococci,  and  immediate  operation  was  advised.  The  en- 
tire mastoid  was  removed,  the  sigmoid  sinus  plate  was  found 
necrotic,  and  its  removal  exposed  a  contracted  sinus  which, 
with  the  mastoid  emissary  vein,  was  thrombosed.  There  was 
a  fistula  in  the  roof  of  the  antrum,  and  about  two  drams  of 
greenish  pus  under  great  pressure  were  evacuated.  The  dura 
was  congested,  bluish-black  and  was  bulging.  It  was  incised. 
The  brain  was  found  much  congested  and  friable,  with  adhe- 
sions over  a  large  area.  The  vertical  limb  of  the  sigmoid 
sinus  was  then  incised  and  a  fresh  clot  was  removed,  which 
was  followed  by  the  escape  of  blood  from  both  ends  of  the 
vessel.  Blood  culture  showed  four  colonies  of  streptococci 
to  each  cubic  centimeter.  There  was  a  polynuclear  count  of 
90  per  cent  and  a  leucocytosis  of  31,000.  A  blood  culture 
taken  two  days  later  was  sterile,  and  the  patient,  after  passing 
through  an  acute  encephalitis,  entirely  recovered. 

Female,  22  years  old.  Grippe,  followed  by  perforation 
of  the  left  membrana  tympani,  and  four  days  later  it  was  nec- 
essary to  incise  the  right  drum  membrane.  Suddenly  high 
temperature  developed,  with  vertigo,  nystagmus,  nausea  and 
vomiting,  and  symptoms  referable  to  mastoid  involvement. 
Cerebration  was  slow,  the  tuning  fork  showed  diminished 
higher  tones.  The  left  mastoid  was  opened  and  the  sinus  ex- 
posed, which  latter  appeared  normal.  Two  days  later  the 
right  mastoid  was  operated  upon.  The  sinus  was, well  for- 
ward. There  was  a  leucocxtosis  of  19,000,  temperature  104 
d^rees,  pol}Tiuclear  86  per  cent,  and  five  colonies  of  strepto- 
cocci to  the  cubic  centimeter.  There  were  chilliness,  restless- 
ness, headache  and  nausea,  and  I  determined  to  explore  the 
sinuses.  The  left  was  normal,  while  the  right  was  thickened, 
striated,  and  on  incision  there  was  no  free  bleeding  for  some 
seconds;  then  followed  a  free  gush  of  blood  as  the  thrombus 
was  washed  out.  The  temperature  was  normal  for  the  next 
three  days,  yet  the  blood  cultures  showed  an  increase  in  the 
colonies  of  from  5  to  60  per  cubic  centimeter.  Then  there 
was  a  chill;  the  temperature  rose  to  103.8  degrees.  The 
right  internal  jugular  vein  was  excised  from  the  clavicle 
to  the  bulb,  including  a  chain  of  enlarged  glands.     Above  the 
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facial  vein  the  jugular  was  white,  flat  and  densely  adherent, 
and  streptococci  were  present  in  its  walls.  Three  days  later 
a  blood  culture  was  sterile,  and  the  patient  went  on  to  an  un- 
eventful recovery.* 

The  value  of  a  positive  blood  culture  in  such  cases  is  self- 
evident,  and  on  account  of  the  number  of  atypical  cases  in 
which  the  clinical  signs  do  not  allow  early  definite  diagnosis, 
its  value  cannot  be  overestimated.  Another  factor  of  value 
is  its  aid  in  determining  whether  the  jugular  vein  shall  be 
ligated  or  not,  after  the  mastoid  has  been  opened,  for  in  the 
presence  of  a  positive  blood  culture  we  have  a  much  more 
accurate  and  definite  working  basis  than  in  the  clinical  symp- 
toms alone,  which  are  so  often  atypical  and  misleading.  As 
an  example  of  this,  accept  for  consideration  a  case  in  which 
the  mastoid  operation  has  been  performed  and*  evidences  of 
sinus  thrombosis  develop,  or  which  may  be  present  at  the  time 
of  the  primary  operation,  and  the  sinus  is  opened.  The  blood 
cultures  are  found  to  be  positive  and  remain  so,  even  in  the 
absence  of  signs  of  jugular  involvement.  The  logical  deduc- 
tion under  such  circumstances  would  naturally  be  that  a  gen- 
eral systemic  invasion  is  still  going  on.  That  this  takes  place 
via  the  jugular  vein  is  reasonable  to  conclude,  in  view  of  the 
constant  conversion  of  positive  into  negative  cultures  after  a 
jugular  ligation.  A  case  illustrative  of  this  is  that  of  a 
young  man  who,  three  weeks  after  a  mastoid  and  sinus  opera- 
tion, had  practically  a  normal  temperature  and  no  neck 
symptoms,  yet  complained  of  constant  frontal  and  teniporal 
headache.  Blood  culture  showed  230  colonies  of  streptococci 
to  each  cubic  centimeter.  The  jugular  was  ligated  and 
found  thrombosed,  one  portion  of  the  thrombus  being  well 
organized,  while  the  other  had  broken  down.  The  patient 
made  a  good  recovery.  Here  the  definite  diagnosis  was  estab- 
lished only  by  the  blood  culture. 

The  work  of  Libman  and  Celler  is  most  valuable  and 
instructive,  as  they  found  as  a  result  of  163  blood  cul- 
tures in  100  cases,  that  positive  results  were  obtained  only 
when  the  aural  condition  was  complicated  either  by  a  men- 
ingitis or  sinus  thrombosis.     In  the  former  the  pneumococcus 


♦This  case  was  among  my  first  in  the  series  and  I  was  disin- 
clined to  operate  until  clinical  signs  were  present,  so  I  disregarded 
the  laboratory  findings. 
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and  streptococcus  mucosus  were  found  in  the  blood.  In  an 
earlier  series  of  14  cases  of  thrombosis,  cultures  were  posi- 
tive in  9,  being  equal  to  64  per  cent;  while  in  16  later  cases, 
they  were  positive  in  14,  or  87^/4  per  cent,  making  a  total  of 
30  cases  with  23  positive  cultures,  or  77  per  cent.  In  about 
100  cases  of  suppurative  otitis  media  or  mastoid  disease  with- 
out sinus  thrombosis  or  meningitis,  the  blood  culture  was  ster- 
ile in  every  instance.  ,As  stated  by  Libman  and  Celler,  the  early 
authorities  considered  the  pneumococcus  as  the  most  common 
organism  in  acute  suppurative  otitis  media,  but  more  recent 
investigators  find  it  to  be  the  streptococcus,  and  in  their  study 
of  360  cases,  streptococcus  pyogenes  was  found  most  fre- 
quently, the  streptococcus  mucosus  next,  and  the  pneumococ- 
cus in  the  smallest  number,  while  it  is  a  significant  fact  that  no 
case  of  sinus  thrombosis  in  this  series  of  fifty  cases  was  due 
to  the  pneumococcus. 

Regarding  the  presence  of  bacteria  in  the  blood,  they  were 
not  found  in  simple  otitis  media,  mastoid  disease,  extradural 
abscess,  or  in  brain  abscess,  and  positive  cultures  were  ol>- 
tained  only  in  cases  of  meningitis  or  sinus  thrombosis.  It  will 
be  found  that  the  earlier  the  cultures  are  taken,  the  more 
frequently  will  positive  results  be  obtained,  but  it  is  possible 
to  obtain  negative  results  even  though  the  clot  has  disin- 
tegrated and  passed  through  the  jugular  vein  to  form  metas- 
tatic foci  in  various  portions  of  the  body.  Cases  in  which 
the  streptococcus  was  found  in  the  blood  after  the  mastoid 
had  been  properly  operated  upon  and  in  which  clinical  symp- 
toms still  persisted,  always  presented  thrombosis  of  the  sig- 
moid sinus.  In  those  cases  where  prior  to  the  mastoid  oper- 
ation the  local  evidences  are  insufficient  to  account  for  the 
temperature  and  general  disturbances,  a  positive  culture  would 
indicate  that  there  is  a  more  serious  lesion  than  would  other- 
wise be  suspected,  w^hile  in  another  class  of  cases  where 
the  sinus  has  been  exposed  and  the  clot  removed,  the  per- 
sistence of  streptococci  in  the  blood  has  been  the  only  indica- 
tion to  ligate  the  jugular  vein,  and  in  such  cases  it  will  be 
found  that  the  streptococci  disappear  from  the  blood  very 
rapidly  following  this  procedure.  In  one  instance  the  bacteria 
disappeared  from  the  blood  within  four  hours  after  the  jugular 
vein  had  been  ligated. 

The  report  of  Gruening  very  clearly  enunciates  the  great 
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value  of  blood  cultures.  In  ten  cases  of  lateral  sinus  throm- 
bosis the  blood  taken  from  the  median  arm  vein  before  liga- 
tion of  the  internal  jugular,  was  positive  in  7  and  negative  in 
3.  In  all,  the  same  organism  that  was  present  in  the  blood 
was  also  in  the  discharge  from  the  ear ;  5  being  streptococcus 
pyogenes,  1  streptococcus  mucosus  and  1  bacillus  proteus. 
The  internal  jugular  vein  was  ligated  in  all  these  cases.  While 
the  diagnosis  of  sinus  thrombosis  was  made  from  the  clin- 
ical symptoms  alone  and  the  blood  culture  was  not  necessary 
excepting  for  corroboration,  it  was  important  as  showing 
the  relation  which  sinus  thrombosis  bears  to  systemic 
infection,  and  this  relation  once  established  will  assist 
in  a  proper  appreciation  of  obscure  cases  in  which  clin- 
ical data  are  insufifi'cient  for  the  recognition  of  thrombosis 
of  the  sinus.  That  a  positive  culture  can  be  advantageously 
used  as  important  evidence  of  the  presence  of  a  thrombus, 
has  been  repeatedly  demonstrated  and  patients  who,  after  a 
thorough  mastoid  operation,  do  not  do  well  and  whose  tem- 
perature remains  high  though  accessible  parts  of  the  sinus 
appear  healthy,  improve  immediately  on  ligation  of  the  jugu- 
lar vein  deemed  advisable  as  the  result  of  continued  positive 
blood  cultures.  In  two  cases  admitted  to  the  medical  ward 
of  Mt.  Sinai  Hospital  with  high  fever,  systemic  infection 
and  no  recent  previous  history  of  ear  disease,  the  diagnosis 
of  sinus  thrombosis  was  made  by  exclusion  of  other  foci,  in  the 
presence  of  a  positive  blood  culture,  and  in  both  cases  the  lat- 
eral sinus  was  found  thrombosed,  though  with  the  exception 
of  an  old  perforation  of  the  drum,  there  was  no  evidence  of  an 
active  ear  disease.  Both  cases  recovered  after  the  evacuation  of 
a  thrombus  from  the  lateral  sinus ;  one  with  and  one  without 
ligation  of  the  jugular  vein.  The  clinical  data  prove  that 
streptococci  in  the  blood  do  not  necessarily  lead  to  a  fatal 
issue,  but  where  the  internal  iugular  vein  is  ligated,  a  more 
favorable  prognosis  is  permissible. 

As  a  result  of  the  experience  of  the  various  authors  quoted 
here,  and  that  of  my  own,  it  is  apparent  that  a  large  field  of 
usefulness  exists  for  the  study  of  blood  cultures  in  these  ob- 
scure cases  and  undoubtedly  the  presence  of  a  bacteremia  in 
a  patient  with  otitic  disease  under  the  conditions  mentioned 
above  means  that  sinus  thrombosis  is  also  present.  Duel  and 
Wright,  however,  in     a  study  of  55  cases  of  otitic  disease 
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and  two  of  frontal  sinus  suppuration,  claim  to  have  found  a 
positive  bacteremia  in  16,  4  of  which  had  definite  clinical 
signs  of  sinus  thrombosis,  one  acute  diffuse  leptomeningitis, 
one  acute  suppurative  otitis  media  without  mastoid  involve- 
ment and  9  cases  of  mastoiditis  without  complications.  They 
found  streptococcemia  present  in  all  cases  with  clinical  symp- 
toms of  sinus  thrombosis  and  in  the  case  of  diffuse  lepto- 
meningitis, but  in  the  9  patients  without  any  alarmiog  symp- 
toms, 7  had  streptococci  and  2  pneumococci  in  the  blood,  and 
as  a  result  they  arrived  at  the  conclusion  that  when  the  clin- 
ical symptoms  are  pathognomonic  of  sinus  thrombosis,  a  bac- 
teremia is  only  .a  valuable  additional  confirmatory  sign  in 
connection  with  such  symptoms.  Their  technic  consists  in 
inoculating  broth  with  ten  c.  c.  of  blood  and  incubating  it 
for  two  or  three  days  and  then  centrifugalizing  it.  They 
claim  to  have  demonstrated  thaf  in  about  30  per  cent  of  cases 
with  trifling  symptoms  of  otitis,  there  are  one  or  more  colonies 
of  streptococci  in  each  ten  c.  c.  of  the  patient's  blood,  so  that 
the  proportion  of  cases  actually  having  a  bacteremia  must  be 
much  higher  than  the  figures  would  indicate.  They  also 
claim  that  in  four  other  patients,  they  obtained  positive  cul- 
tures in  simple  mastoiditis  with  no  clinical  evidence  of  sinus 
involvement  and  uneventful  recovery  took  place  in  all,  so 
that  they  state  they  have  proven  that  a  bacteremia  does  exits 
in  such  uncomplicated  cases.  Dr.  Duel  also  stated,  however, 
that  the  early  recognition  of  streptococcemia  by  means  of 
blood  cultures  would  undoubtedly  lead  to  earlier  operation  and 
cause  more  gratifying  results  in  many  doubtful  case?  of 
septic  sinus  thrombosis. 

The  work  of  these  otologists  just  quoted,  differs  from  that 
of  others  and  does  not  agree  in  any  way  with  our  experience, 
which  consists  at  present  of  blood  cultural  investigations  in 
about  130  uncomplicated  mastoid  cases  with  a  negative  blood 
culture  in  every  instance,  and  50  sinus  thrombosis  cases  with 
42  positive  cultures. 

The  unique  bacterial  findings  in  the  blood  so  frequently,  as 
Duel  and  Wright  indicate,  is  unexplainable,  unless  it  be  on 
the  basis  of  differences  in  the  cultural  methods  used.  Surelv 
it  is  unsubstantiated  by  any  other  reports  in  the  literature  and 
in  no  way  vitiates  our  findings  as  is  here  clearly  indicated. 
The  method  employed  at  Mt.   Sinai  Hospital  laboratory  by 
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Libman  and  Celler  consists  in  dividing  equally  about  15  c.  c. 
of  blood  among  bouillon  flasks  and  agar  tubes,  pouring  the 
latter  into  plates  immediately.  Both  bouillon  and  agar  were 
used  with  and  without  glucose.  In  some  instances  serum  was 
added  to  the  various  media.  Subcultures  were  made  from  the 
tiasks  daily.  The  principal  points  of  difference  between  the 
two  methods  consist  in  the  concentration  of  the  blood  and  the 
centrifuging.  Libman  and  Celler,  as  a  result  of  further  studies 
on  this  subject,  state  that  it  is  worthy  of  note  that  in  not  a 
single  instance  was  the  pneumococcus  isolated  either  from  the 
blood  or  from  the  sinus  clot  where  this  could  be  investigated.  It 
is  generally  found  that  the  original  middle  ear  infection  within 
a  very  short  time  becomes  admixed  \vith  other  organisms.  But 
the  pus  in  the  mastoid  or  sinus  remains  dependent  on  a  single 
organism  and  a  pure  culture  is  obtained  from  this  source. 
A  definite  uniformity  exists,  however,  in  the  predominating 
organism  found  in  the  middle  ear  discharge  and  that  found 
at  operation  in  the  mastoid,  and  this  fact,  to  my  mind,  em- 
phasizes the  great  importance  of  taking  cultures  from  the 
middle  ear.  "The  organisms  obtained  from  the  blood  in  cases 
of  thrombosis  of  the  sinus,  invariably  corresponded  to  that  iso- 
lated from  the  mastoid  with  one  exception,  and  from  the  studies 
thus  made,  they  conclude  that  nearly  all  cases  of  sinus  throm- 
bosis are  accompanied  by  a  bacteremia  at  some  time  or  other 
and  that  cases  in  which  streptococci  are  found  in  the  blood 
after  the  mastoid  has  been  properly  operated  upon  and  in 
which  clinical  symptoms  persist  and  no  other  cause  can  be 
found  for  the  streptococcemia  are  cases  of  sinus  thrombosis." 
Comparing  these  results  with  those  of  Duel  and  Wright 
previously  mentioned  in  which  they  state  that  the  bacteremia 
bore  no  relation  to  the  sinus  disease,  they  are  therefore  quite 
at  variance  with  the  result  of  the  authors  mentioned.  Duel 
and  Wright  found  streptococti  14  times  and  pneumococci 
twice.  The  relative  high  percentage  of  the  latter  is  of  par- 
ticular interest.  In  endeavoring  to  confirm  the  method  em- 
ployed by  Duel  and  Wright,  Libman  and  Celler  utilized  it  in  42 
cases.  They  state  they  employed  this  method  in  27  cases  (22 
mastoiditis  and  5  otitis)  and  their  own  method  in  82  mastoid 
cases  and  16  otitis  cases,  98  in  all,  and  there  was  not  a  single 
positive  culture.  "To  determine  the  possibility  of  a  bac- 
teremia without  clinical  signs  in  local    infections  otner    than 
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those  of  the  ear,  a  study  of  66  cases  was  made  both  by  the 
Wright  method  and  controlled  by  their  own  method.* 
This  included  empyema  of  the  chest,  abscesses  of  various 
parts  of  the  body,  erysipelas  of  the  hand,  pyonephrosis,  per- 
inephritic  abscesses,  septic  infarcts  of  the  kidney,  appendicitis, 
furunculosis,  multiple  streptococci  abscesses,  carbuncle  of  the 
neck,  paronychia,  suppurative  adenitis,  phlegmon  of  the  hand 
and  neck,  etc.,  and  the  results  were  uniformly  negative  in  ev- 
ery instance. 

Our  results  agree  in  all  respects  with  those  of  Leutert,  in 
which  he  states  that  every  case  of  bacteremia  of  otit*:  origin 
with  the  exception  of  meningitis,  is  accompanied  by  sinus 
thrombosis,  and  no  bacteremia  ever  occurs  in  uncomplicated 
cases  of  mastoiditis." 

These  investigators  also  state,  "'As  the  result  of  later  studies, 
that  they  find  no  justification  for  altering  the  opinions  al- 
ready expressed  concerning  the  relationship  between  ^c- 
teremia  and  diseases  of  the  ear.'' 

The  appearance  of  the  bacteria  in  the  blood  stream  fr-^in  a 
sinus  thrombosis,  is  the  result  of  their  separation  from  the 
primary  focus,  and  their  multiplication  in  the  blood,  or  their 
presence  later  may  be  the  result  of  a  septic  endocarditis,  in 
which  case  the  latter  must  be  differentiated  by  the  clinical 
symptoms,  before  the  aural  condition  can  be  proven  the  cause 
of  the  bacteremia.  However,  in  case  the  bacteria  have  been 
deposited  in  various  portions  of  the  body,  it  does  not  neces- 
sarily follow  that  all  foci  show  bacterial  activity  at  the  same 
time,  as  some  areas  may  become  quiescent,  while  others  be- 
come active  in  sending  out  organisms  through  the  general  cir- 
culation, although  the  bacteremia  may  in  rare  instances  be 
continued  from  its  original  spurce  in  an  indirect  manner,  as 
even  after  the  jugular  vein  has  been  ligated,  the  bacteria  may 
enter  the  general  circulation  by  way  of  the  petrosal  sinus, 
or  as  the  result  of  a  concomitant  meningitis,  but  in  the  latter 
instance  the  m.eningitis  is  readily  recognized  both  clinically 
and  by  means  of  a  lumbar  puncture.  At  some  time  or  other  dur- 
ing the  course  of  an  infective  lateral  sinus  thrombosis,  a  bac- 
teremia always  occurs  even  in  acute  cases  where  there  is  a 
parietal  clot,  that  is  before  a  corhplete  thrombosis  of  the  ves- 

*An  unpublished  report  made  at  a  Mt.  Sinai  Hospital  Clinical 
Conference  Meeting. 
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sel  has  had  time  to  form,  and  a  blood  culture  will  generally 
show  a  positive  result,  from  the  microorganisms  present  in 
the  particular  case  being  washed  off  in  the  blood  stream  from 
the  inner  areas  of  the  partial  thrombus.  In  some  cases,  how- 
ever, no  bacteremia  will  be  present  very  early ;  but  within  a 
short  time  thereafter  repeated  blood  cultures  will  show  a 
gradually  increasing  number  of  colonies.  Experience  has  also 
shown  that  they  may  decrease  in  number  and  entirely  vanish, 
even  before  any  operative  procedures  have  been  employed.  In 
long  standing  cases  where  the  patient  is  doing  well  and  yet 
presents  clinically  a  certain  degree  of  sepsis,  there  may  be  no 
bacteria  found  in  the  blood,  as  the  thrombus  may  have  been 
disintegrated  and  particles  carried  to  the  lungs  and  lodged 
there.  The  bacteria  are  then  confined  in  these  emboli  and  re- 
main localized  in  the  pulmonary  areas,  either  to  become  innoc- 
uous there,  or  more  frequently  to  form  septic  infarcts.  The 
explanation  for  this  negative  culture  is  in  the  antibactericidal 
action  of  the  blood  and  the  walling  off  of  the  lower  end  of 
the  thrombosis  by   sterile  clot. 

A  bacteremia  of  the  streptococcus  type  associated  with  the 
usual  symptom  complex  of  chills  and  a  septic  rise  and  fall  in 
the  temperature,  may  also  be  found,  where  there  is  a  throm- 
bus of  other  venous  channels  of  the  body  and  especially  so 
in  the  pelvic  veins  of  the  genito-virinary  tract,  or  of  other  cere- 
bral sinuses,  or  of  the  veins  of  the  extremities,  as  well  as  in 
sigmoid  sinus  diseases.  When  the  symptoms  arise  from  a 
thrombus  of  the  extremities,  there  is  marked  local  evidence  of 
the  disease,  so  that  the  cause  of  the  streptococcemia  is  plainly 
evident,  while  when  the  other  intracranial  sinuses  are  the  seat 
of  a  phlebitis,  local  symptoms  are  in  evidence,  and  the  study 
of  the  case  aids  in  elucidating  the  condition. 

The  presence  of  a  bacteremia  is  most  suggestive  in  the 
absence  of  such  other  possible  causes  as  have  been  enumerated  ; 
and  when  there  is  a  history  of  the  presence  of  suppurative 
aural  disease  or  where  the  symptomatology  is  obscure  and 
an  acute  or  chronic  suppurative  otitis  is  present,  even  though 
an  endocarditis  may  also  be  present,  it  is  advisable  by  all  means 
to  explore  the  sinus.  The  detection  of  a  bacteremia  should 
be  poi^sible  in  practically  every  case  of  sinus  thrombosis  and 
as  further  studies  are  made,  the  sources  of  error  will  undoubt- 
edly become  less   and  less.     Negative   findings   may  be  ob- 
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tained.  however,  and  they  may  be  the  result  of  various  causes, 
such  as  a  sterile  thrombus  situated  below  tlie  infected  clot, 
which  for  a  time  at  least  might  prevent  a  bacteremia  from 
becoming  evident,  or  the  cultures  may  be  taken  before  the 
bacteria  are  thrown  off  into  the  circulation.  In  the  latter  in- 
stance if  a  culture  were  taken  a  few  hours  later,  the  organisms 
would  be  found.  It  is  also  possible  that  the  powers  of  hemic 
resistance  being  greatly  increased,  all  the  circulating  bacteria 
might  disappear  within  a  comparatively  short  time  by  a  highly 
developing  bactericidal  power  of  the  circulating  fluid,  or  it  is 
possible  that  there  may  be  such  a  small  number  of  organisms 
in  the  blood  that,  in  the  minute  quantity  examined,  they  may 
not  be  found.  The  number  of  colonies  in  each  cubic  centi- 
meter has  varied  widely,  in  our  experience  being  from  one 
to  320;  or  again  the  culture  may  be  taken  too  late  in  the 
course  of  the  disease,  after  all  the  organisms  have  disappeared 
from  the  circulation ;  this  is  always  the  case  witliin  a  com- 
paratively short  time  after  the  jugular  vein  has  been  ligated. 
so  that  the  original  focus  of  infection  is  thus  cut  off  and  iso- 
lated as  it  were ;  our  experience  showing  that  not  infrequently 
the  blood  becomes  sterile  a  long  time  before  the  clinical  symp- 
toms disappear. 

Illustrative  of  this  point  is  the  case  of  a  young  woman 
recently  operated  upon.  A  large  and  firm  thrombus  was  re- 
moved from  the  bulbar  region.  Owing  to  the  critical  condition 
of  the  patient  on  the  operating  table  no  attempt  was  made 
to  ligate  the  jugular  vein.  Thirty-six  hours  later  the  clinical 
symptoms  were  so  severe  that  it  was  determined  to  proceed. 
However,  the  culture  taken  between  the  first  and  second  opera- 
tions and  reported  only  after  I  had  already  ligated  the  jugular 
was  negative. 

It  must  also  be  remembered  that  there  may  be  an  entire  ab- 
sence of  a  bacteremia,  yet  the  patient  will  show  metastatic 
deposits  in  various  portions  of  the  body,  as  the  result  of  a 
previous  smus  thrombosis  accompanied  with  streptococci  in 
the  circulation,  which  has  been  operated  upon  and  entirely 
removed  as  a  focus  for  infection.  _  Such  cases  are  the  result  of 
the  early  breaking  down  of  a  part  of  the  septic  thrombus,  with 
a  distribution  of  the  microorganisms.  This  has  ceased  at  an 
early  stage  and  the  local  focus  no  longer  acts  as  a  factor  in 
the  septic  dissemination  and  then  for  a  time  the  blood  is  sterile. 
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while  at  a  still  later  period  the  various  metastatic  deposits 
commence  bacterial  activity  and  local  abscesses  result ;  so  that 
one  can  readily  see  that  at  some  time  during  the  course  of  the 
primary  sinus  thrombosis,  the  presence  of  organisms  in  the 
blood  is  an  essential  fact,  as  their  distribution  is  necessary 
in  this  way  for  emboli  to  be  carried  to  various  parts  of  the 
body. 

Following  a  mastoid  operation  where  a  sinus  thrombosis 
is  suspected,  but  where  the  symptoms  are  not  sufficiently 
definite  to  warrant  opening  the  sinus  and  a  blood  culture  has 
given  negative  results,  it  is  most  esssential  that  a  second  cul- 
ture be  taken,  usually  within  a  day  after  this  time,  and  if  it  is 
then  found  positive,  the  indication  is  clear.  In  case  the  condi- 
tion still  continues  suspicious  and  yet  the  blood  remains  sterile, 
repeated  cultures  should  be  made  and  they  will  be  found  of 
great  value  in  finally  clearing  up  an  obscure  case  that  other- 
wise might  not  be  relieved  by  operation  until  a  much  later 
period.  The  rule  can  be  laid  down  that  in  the  presence  of 
streptococci  in  the  blood,-  there  is  a  septic  focus,  and  it  is  a 
definite  indication  that  further  operative  measures  are  neces- 
sary. 

Such  findings  should  lead  one  to  examine  the  ears,  even 
though  there  are  no  symptoms  calling  attention  to  these  or- 
gans. Several  such  instances  have  occurred  in  our  experience, 
patients  having  been  admitted  to  the  medical  wards  as  typhoid 
suspects.  Given  a  patient  presenting  a  rise  in  temperature  ac- 
companied with  chills  and  a  blood  examination  shows  the  pres- 
ence of  streptococci,  it  is  good  surgery  to  explore  the  mastoid 
process  and  lateral  sinus,  provided  that  another  cause  for  the 
condition  cannot  be  found  and  that  there  is  established  the  ab- 
sence of  a  primary  infective  focus  elsewhere. 

Whiting,  in  discussing  one  of  the  papers  previously  quoted, 
asks  the  question,  given  a  suppurative  otitis  media,  and  a  blood 
culture  showing  the  presence  of  streptococci,  is  one  justified 
in  making  the  diagnosis  of  a  purulent  lateral  sinus  thrombosis  ? 
If  one  can  eliminate  endocarditis,  erysipelas,  streptococcus 
pharyngitis  and  other  septic  foci,  and  if  the  above  conditions 
prevail,  one  is  justified  in  seeking  for  a  thrombus  in  the  sinus, 
for  one  may  be  reasonably  certain  that  the  bacteria  in  the 
blood  are  getting  there  from  the  infected  ear.  Whether 
under  such  circumstances  one  should  tie  the  jugular  vein  in 
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everv  instance,  we  have  not  sufficient  data  at  present  to  say, 
but  certainly  the  presence  of  streptococci  in  the  blood  in  con- 
nection with  a  suppurative  otitis  media,  leads  to  the  conclusion 
that  it  is  a  wise  procedure. 

Of  the  fifty  cases  of  sinus  thrombosis  here  referred  to,  in 
forty-one  the  internal  juglar  vein  was  ligated  and  exsected. 
In  those  cases  where  this  was  not  done  at  the  primary  opera- 
tion, over  ninety  per  cent  subsequently  required  this  pro- 
cedure. 

The  persistence  of  streptococci  in  the  blood  after  the  sinus 
has  been  operated  upon  and  the  thrombus  removed,  indicates 
that  the  internal  jugular  vein  is  the  seat  of  a  phlebitis  and  that 
the  infected  thrombus  there  is  acting  as  a  disseminator  of 
microorganisms,  and  even  should  local  or  general  symptoms 
of  such  a  condition  be  absent,  or  should  they  be  so  slight  that 
they  alone  would  not  warrant  operative  interference,  yet  my 
experience  teaches  that  the  blood  findings  are  sufficient  in- 
dication for  further  operation.  The  number  of  organisms 
found  in  the  blood,  however,  in  the  presence  of  a  lateral  sinus 
thrombosis,  whether  accompanied  with  jugular  involvement  or 
not,  bears  no  relation  to  the  extent  or  severity  of  the  blood 
infection,  as  an  extremely  severe  case  may  show  a  minimum 
number  of  organisms  to  the  cubic  centimeter,  while  a  com- 
paratively mild  case,  relatively  speaking,  as  all  these  cases 
must  necessarily  be  considered  grave,  may  show  a  great  num- 
ber of  colonies  obtained  from  the  blood  culture.  A  rapid 
decrease  in  the  number  of  bacteria  in  the  blood  after  opera- 
tion as  a  rule  can  be  construed  as  a  favorable  prognostic  sign. 

From  the  number  of  cases  which  I  have  studied  with  ref- 
erence to  the  phenomena  of  bacteremia  in  relation  to  otitic 
suppuration,  it  can  be  definitely  stated,  in  conclusion,  that  the 
finding  of  a  bacteremia  in  the  presence  of  a  suppurative  dis- 
ease of  the  middle  ear  and  its  adjoining  osseous  spaces  is 
proof  evident  that  there  is  an  infective  thrombosis  of  the  sig- 
moid sinus,  and  such  a  finding  is  warrant  for  imme- 
diate operation,  while  following  sinus  operation,  the  persist- 
ence of  streptococci  in  the  blood  indicates  that  the  internal 
jugular  vein  is  involved.,  and  measures  for  its  operative  relief 
should  be  at  once  carried  out. 

45  East  16th  Street. 
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XV. 

CASES    OF    AURAL    SUPPURATION    PRESEXTIXG 
IRREGULAR    SYMPTOMS 

By  Edward  Bradford  Dexch,  M.  D., 

New  York. 

As  it  is  tHe  unusual  in  medicine,  as  in  every  other  science, 
which  interests.  I  beg  to  report  very  briefly  three  cases  of  aural 
suppuration  which  furnished  rather  unusual  clinical  pictures: 

Case  1.  A  boy  about  twelve  years  of  age  was  admitted  to 
my  service  at  the  New  York  Eye  and  Ear  Infirmary,  .suffer- 
ing from  a  chronic  suppuration  of  the  left  middle  ear.  A 
radical  operation  was  performed  by  one  of  my  assistants  and  a 
primary  graft  applied.  About  four  days  after  the  operation 
the  patient  had  a  slight  elevation  in  temperature  and  slight 
nystagmus  toward  the  healthy  side.  The  patient  seemed  to 
feel  perfectly  well  and,  aside  from  the  temperature  elevation 
and  the  slight  nystagmus,  presented  no  other  unusual  symp- 
toms. The  primary-  graft  was  removed  and  the  wound  packed. 
A  slight  infection  of  the  superficial  wound  was  present,  and 
it  was  thought  that  this  might  explain  the  temperature.  The 
wound  was  therefore  freely  opened  and  a  wet  dressing  ap- 
plied. For  three  succeeding  days  after  the  onset  of  the  un- 
toward symptoms,  the  temperature  would  be  normal  or  nearly 
normal  in  the  morning  and  would  rise  to  102°  or  103°  in  the 
afternoon,  the  daily  exacerbations  becoming  higher.  Rotation 
showed  the  labyrinth  of  the  affected  side  was  dead.  Blood 
cultures  were  negative.  The  original  infection  was  strepto- 
coccic. Owing  to  the  excursions  in  temperature,  I  was  con- 
vinced that,  in  spite  of  negative  blood  cultures,  we  had  to 
deal  with  a  thombosis  in  the  lateral  sinus,  and  consequently 
asked  my  assistant  to  explore  the  sinus.  This  was  done  and 
the  sinus  was  found  to  contain  fluid  blood,  there  being  a  very 
profuse  hemorrhage  both  from  the  lower  and  upper  end  of 
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the  sinus  when  this  vessel  was  opened.  The  wound  was 
packed  in  the  ordinary  manner  and  the  patient  returned  to 
bed.  The  next  day  the  temperature  fell  to  normal  in  the 
morning,  and  the  differential  blood  count,  which  had  previ- 
ously shown  a  high  polymorphonuclear  percentage,  showed  a 
diminished  number  of  these  cells.  In  the  afternoon,  how- 
ever, the  temperature  again  rose  to  104°.  The  blood  culture 
was  still  negative.  Reasoning  that  a  partial  clot  lying  in  the 
jugular  bulb  might  give  rise  to  these  symptoms,  although  its 
size  might  be  quite  insufficient  to  cause  any  obstruction  to  the 
blood  current,  I  removed  the  internal  jugular  on  the  day  after 
the  sinus  was  opened.  The  vein  contained  no  clot,  but  seemed 
somewhat  thickened  at  its  upper  portion.  Unfortunately,  the 
vein  was  not  examined  microscopically.  The  wound  in  the 
neck  was  closed  by  primary  suture,  a  dfeep  drain  of  folded 
rubber  tissue  being  introduced  throughout  the  entire  length 
of  the  wound. 

On  the  day  after  the  jugular  was  removed  the  temperature 
rose  to  nearly  1(>4°  in  the  afternoon.  After  that  the  tempera- 
ture remained  down  steadily,  and  the  patient  made  an  unin- 
terrupted recovery.  A  blood  culture  taken  immediately  after 
the  removal  of  the  jugular,  showed  the  presence  of  strepto- 
cocci. This  is  in  direct  opposition  to  the  teaching  so  fre- 
quently laid  down — that  the  removal  of  the  jugular  causes 
a  disappearance  of  the  streptococcemia. 

This  patient  never  had  a  streptococcemia  until  after  the 
jugular  was  removed,  and  yet  the  removal  of  the  jugular 
caused  a  complete  abatement  of  all  the  symptoms  of  sinus 
thrombosis,  and  the  patient  went  on  to  complete  recovery. 
The  wound  in  the  neck  healed  throughout  by  first  intention. 

So  much  has  been  written  recently  regarding  the  value  of 
the  differential  blood  count  and  of  blood  cultures,  in  these 
cases,  that  it  seems  worth  while  to  report  a  case  of  this  char- 
acter, in  order  to  show  that  we  must,  after  all,  depend  more 
upon  our  clinical  symptoms  than  upon  the  laboratory  find- 
ings. True,  had  we  allowed  this  case  to  progress,  we  would 
undoubtedly  have  found  streptococcemia,  and  would  have  re- 
moved the  jugular  at  a  later  day.  The  best  interests  of  the 
patient,  however,  were  conserved  by  performing  an  early  op- 
eration, and  thus  shutting  off  the  focus  of  general  infection 
before  any  general  systemic  involvement  had  occurred. 
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Cask  2.  The  patient  was  admitted  to  St.  Luke's  Hospital 
with  a  history  of  grip  followed  by  a  feeling  of  general  malaise. 
Four  days  before  his  admission  he  suffered  from  severe  pain 
in  the  right  ear,  and  examination  at  the  time  of  his  admission 
to  the  hospital  showed  an  acute  inflammation  of  the  right  t>Tn- 
panic  cavity.  The  right  drum  membrane  was  incised  and 
considerable  pus  evacuated.  The  temperature,  which  was 
about  104°  on  admission  to  the  hospital,  fell  considerably  after 
incision  of  the  drum  membrane,  but  rose  again  to  104°  the 
day  after.  The  patient's  temperature  and  general  appearance 
suggested  a  beginning  typhoid  fever.  The  Widal  reaction 
was  indefinite  on  the  first  day.  When  I  saw  the  patient,  the 
right  t}Tnpanic  cavity  was  draining  freely,  there  was  very 
slight  tenderness  over  the  right  mastoid,  and  the  patient  com- 
plained of  moderate  spontaneous  pain  in  and  about  the  ear. 
The  polymorphonuclear  count  was  somewhat  elevated. 

I  advised  observation  for  forty-eight  hours,  and  if,  at  the 
end  of  this  time,  typhoid  could  not  be  diagnosed  absolutely, 
that  the  mastoid  should  be  opened  and  the  sinus  explored. 
I  did  not  hear  from  the  patient  again  until  seventy-two  hours 
after  the  time  of  my  first  visit,  at  which  time  the  report  was 
made  that  the  Widal  was  less  distinctive  than  before,  and 
that  the  temperature  had  shown  the  marked  fluctuations  which 
had  characterized  the  first  two  days'  clinical  history  of  the  ill- 
ness after  admission  to  the  hospital.  I  advised,  therefore,  the 
opening  of  the  mastoid,  exploration  of  the  lateral  sinus  and 
excision  of  the  internal  jugular,  provided  no  occlusive  clot 
was  found  in  the  sinus.  At  the  operation  a  few  drops  of  pus 
were  found  in  the  mastoid  cells.  The  sinus  contained  fluid 
blood  and  bled  freely  when  opened.  The  jugular  was  excised 
in  the  usual  manner.  Three  days  afterwards  the  patient's 
temperature  became  normal,  and  he  went  on  to  a  rapid  re- 
covery. In  this  case,  the  general  history  seemed  to  point  to 
typhoid,  and  the  patient's  appearance  certainly  suggested  a 
beginning,  "continued"  fever.  The  aural  history  \v^s  re- 
markably short  for  a  case  to  develop  symptoms  of  general 
sepsis,  and  for  the  first  few  days  I  was  in  doubt  regarding 
the  diagnosis.  The  absence  of  definite  symptoms  of  typhoid, 
however,  the  presence  of  aural  suppuration  and  the  fluctua- 
tions in  temperature  determined  the  plan  of  procedure.  The 
blood  culture  in  this  case  was  negative. 
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In  these  two  cases,  the  point  of  interest  is  the  success  of 
removing  the  internal  jugular,  in  spite  of  the  fact  that  the 
sinus  seemed  practically  normal  on  inspection  and  palpation. 
Where  a  clot  in  the  lateral  sinus  is  of  sufficient  size  to  oc- 
clude the  lumen  of  this  vessel,  I  believe  that  opening*  the  sinus 
and  removing  the  clot  may  cause  a  cessation  of  all  symptoms, 
and  that  this  procedure,  in  cases  of  this  character,  may  be 
carried  out  with  hopve  of  success  in  a  certain  proportion  of 
cases  without  interference  with  the  internal  jugular  vein.  If, 
however,  septic  symptoms  are  present  while  the  sinus  seems 
normal,  we  can  only  suppose  that  these  symptoms  are  caused 
by  a  small  parietal  clot,  and  occlusion  of  the  sinus  will  not 
prevent  general  absorption.  The  only  relief  to  be  obtained,  in 
these  cases,  is  the  removal  of  the  internal  jugular,  thus  shut- 
ting off  the  localized  focus  of  infection  from  the  general  cir- 
culation. 

It  is  probable  that  in  both  of  the  cases  above  narrated,  the 
clat  lay  in  the  jugular  bulb  and  was  parietal. 

Case  3.  A  third  case  of  interest  was  that  of  a  patient  ujwn 
whom  I  did  a  submucous  operation  about  four  weeks  before 
the  onset  of  his  aural  symptoms.  The  patient  was  in  good 
general  condition.  The  septal  operation  was  exceedingly  dif- 
ficult, owing  to  the  presence  of  adhesions  between  the  dis- 
placed septum  and  the  inferior  turbinate  of  the  occluded  side. 
These  adhesions  made  it  necessary  for  me  to  tear  the  mucous 
membrane  on  the  occluded  side,  in  correcting  the  nasal  ob- 
struction. The  patient  did  very  well  for  abouc  three  weeks, 
when  he  contracted  a  severe  cold  in  the  head.  One  week 
after  his  cold  he  had  an  acute  otitis  upon  the  left  side.  This 
was  mild  in  character,  and  the  fluid  evacuated,  upon  free  in- 
cision of  the  drum  membrane,  which  was  performed  eighteen 
hours  after  the  inception  of  the  acute  otitis,  was  only  a  serous 
fluid,  which  showed  no  definite  microorganisms,  a  few  un- 
classified diplococci  being  present.  The  patient's  temperature 
on  admission  was  about  100°.  It  rose  to  101°  after  incision 
of  the  drum  membrane,  but  fell  to  about  99°  on  the  following 
day.  The  discharge  from  the  ear  was  very  slight.  On  the 
day  after  the  operation  the  temperature  rose  to  102°  in  the 
evening,  and  on  the  second  succeeding  day,  at  the  same  hour 
in  the  evening,  rose  to  101°.  The  patient  lived  in  a  town  where 
true  intermittent  fever  is  common  and  gave  a  history  of  well- 
marked  attacks  of  intermittent  fever.     For  this   reason,  he 
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was  placed  upon  twenty  grains  of  quinin  daily.  The  diurnal 
excursions  in  temperature  immediately  became  less,  and  the 
temperature  did  not  go  above  99°  or  99^/1°  in  the  evening, 
for  a  period  of  three  or  four  days.  The  patient,  however,  had 
profuse  sweats,  and  did  not  seem  to  be  gaining  strength.  Ow- 
mg  to  the  mild  character  of  the  febrile  movement,  no  blood 
examination  was  made,  as  I  did  not  feel  that  the  Plasmodium 
would  be  in  evidence.  Ten  days  aftter  the  i)atient's  admis- 
sion, the  temperature  suddenly  rose  to  102°,  fell  to  normal, 
and  the  next  day  rose  to  102°.  Examination  of  the  blood  on 
this  second  day  showed  no  plasmodium  present ;  the  poly- 
morphonuclear percentage  was  78  per  cent,  and  the  white  blood 
count  was  5.200,000.  The  patient  at  this  time  had  a  slight 
bronchitis.  I  should  have  mentioned  that  the  spleen  was 
slightly  enlarged  at  the  first  examination,  and  this  sign  was 
also  present  at  the  time  of  the  last  febrile  attack.  During 
this  i)eriod,  the  middle  ear  suppuration  had  progressed  fav- 
orably. The  discharge  had  diminished  in  quantity,  drainage 
was  free,  and  there  had  never  been  more  than  the  very  slight- 
est mastoid  tenderness,  and  this  was  so  ill-defined  that  it  could 
scarcely  be  called  ''true  mastoid  tenderness."  At  the  time  of 
the  acute  attack  there  had  been  a  hemorrhagic  external  otitis 
present,  but  this  had  gradually  disappeared.  In  other  words, 
the  ear  symptoms  had  progressed  favorably  for  about  ten 
days,  and  yet,  at  the  end  of  this  time,  we  had  a  rather  pro- 
nounced febrile  movement.  The  patient  was  examined  by  an 
internist,  and  several  possibilities  presented  themselves.  The 
temperature  might  be  due  to  the  slight  bronchitis  from  which 
the  patient  was  suffering,  might  be  due  to  masked  endo- 
carditis, to  sepsis  from  the  ear,  or  a  beginning  typhoid.  The 
relatively  small  leucocyte  count  seemed  to  be  in  favor  of 
typhoid.  Malarial  infection  was,  naturally,  ruled  out,  on  ac- 
count of  the  failure  of  the  temperature  to  respond  to  large 
doses  of  quinin.  On  the  second  day  of  the  febrile  movement, 
the  polymorphonuclear  percentage  fell  to  68  per  cent,  and  a 
blood  culture  taken  twelve  hours  before  was  negative  both  for 
typhoid  and  streptococci.  No  medication,  other  than  small 
dose  of  bromide,  was  employed.  The  patient's  temperature 
fell  to  normal,  and  he  made  an  uninterrupted  recovery.  What 
the  exacerbations  in  temperature  were  due  to,  I  do  not  know, 
but  the  case  seems  worthy  of  report,  in  conjunction  with  the 
other   two    cases   mentioned   above. 


XVL 

A  CASE  OF  SINUS  THROMBOSIS,  WITH  EXTENSIVE 

ACCUMULATION      OF     FLUID     PUS     IN     THE 

SINUS— RECOVERY  AFTER  RESECTION 

OF  THE  JUGULAR  VEIN.* 

By  Robert  L.  Loughran,  M,  D., 

New  York. 

The  patient  presented  as  a  case  of  sinus  thrombosis,  with 
extensive  accumulation  of  fluid  pus  in  the  sinus,  is  six  years 
of  age.  He  was  admitted  to  the  Manhattan  Hospital  on  July 
1st  with  a  history  of  an  attack  of  measles  beginning  on  May 
11th,  which  had  entirely  cleared  up  in  two  weeks.  Dur- 
ing this  time  he  had  had  a  double  acute  purulent  otitis  media. 
The  left  ear  had  entirely  cleared  up  in  two  weeks  and  the 
right  had  become  normal  after  about  three  weeks.  During 
the  otitis  he  had  had  pain  only  at  the  onset,  before  the  dis- 
charge appeared,  both  drums  having  ruptured  spontan- 
eously. During  the  first  week  the  temperature  had  been  as 
high  as  103°.  Tlie  boy  was  perfectly  well  for  two  weeks  fol- 
lowing the  disappearance  of  the  otitis. 

Ten  days  before  admission  to  the  hospital  he  had  been  taken 
suddenly  ill  with  a  chill  and  a  severe  general  headache,  espe- 
cially marked  in  the  occipital  region.  For  several  days  it 
was  thought  that  he  was  developing  a  meningitis,  the  pain  be- 
ing of  that  type.  The  onset  of  the  headache  had  been  ac- 
companied by  an  earache  on  the  right  side,  which  was  re- 
ferred to  the  mastoid  bone  rather  than  to  the  middle  ear.  Ex- 
amination of  the  drum  had  not  given  any  evidence  of  middle 
ear  involvement.  There  was  no  prolapse  of  the  posterior 
canal  wall.  There  was  no  discharge.  There  was  no  evidence 
of  pain  on  pressure  over  the  mastoid  bone  until  within  two 
days  previous  to  admission,  and  even  then  it  seemed  to  be 
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about  equal  on  both  sides.  There  was  at  this  time  pain  on 
pressure  over  the  location  of  attachment  of  the  sternomastoid 
muscle  and  a  distinct  swelling  at  this  point  was  noticed.  The 
temperature  had  been  apparently  variable,  some  days  going 
as  high  as  105°,  with  a  remission  to  100°  or  so,  but  these 
excursions  had  been  irregular.  During  the  ten  days  the  boy 
seemed  very  ill  and  the  severe  headache  had  persisted. 

On  admission  he  had  a  temperature  of  104°,  pulse  140. 
General  condition  good.  He  complained  of  some  headache 
and  a  pain  which  he  located  over  the  tip  of  the  mastoid,  ex- 
tending down  along  the  sternomastoid  muscle.  An  enlarged 
gland  was  discernible  below  the  tip.  Pressure  elicited  pain 
over  the  tip,  but  especially  over  an  area  of  about  one  inch  in 
diameter  posterior  to  the  antrum.  There  was  no  sagging  of 
the  posterior  wall  and  the  drum,  while  congested,  was  not 
bulging  at  all.  It  gave  the  appearance  of  an  acute  otitis  in 
which  exudation  of  serum  had  not  taken  place.  The  drum 
was  incised  freely  under  gas,  and  a  very  small  amount  of 
bloody  serum  evacuated. 

The  next  morning  his  condition  remained  the  same,  both  as 
to  pain  and  the  appearance  of  the  posterior  canal  wall  and 
drum  membrane,  there  being  but  a  slight  discharge  of  blood- 
stained serum,  which  on  bacteriologic  examination,  showed 
the  presence  of  staphylococci.  The  temperature  rose  to  105° 
and  the  mastoid  was  opened.  A  small  amount  of  seropurulent 
material  was  found  filling  a  small  antrum,  as  well  as  a  few 
cells  extending  down  toward  the  tip.  The  bone  was  markedly 
ebumated  for  the  age  of  the  patient.  The  sinus  was  found 
to  be  placed  very  far  foward,  leaving  a  space  of  only  about 
a  quarter  of  an  inch  between  it  and  the  posterior  canal  wall. 
The  sinus  was  exposed  for  about  a  half  inch  in  diameter,  was 
congested,  bright  red  in  color,  but  smooth  and  apparently  not 
thickened.  The  dura  covering  the  middle  fossa  was  quite  low 
and  was  exj>osed  for  about  a  quarter  of  an  inch  in  diameter, 
and  was  found  to  be  hyperemic.  There  was,  therefore,  a  very 
close  association  between  a  very  small  antrum,  the  dura  and 
the  sinus  wall. 

For  the  next  five  days  the  temperature  ranged  from  99° 
to  102°.  The  boy  reacted  well  and  his  general  condition  was 
excellent.  On  the  day  following  the  operation  a  blood  exami- 
nation showed  a  leucocytosis  of  22,444;  red  cells.  4,720,000; 
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polymorphonuclear  percentage  of  71.  The  wound  was  dressed 
on  the  third  day  and  seemed  satisfactory  in  every  way,  al- 
though there  was  no  evidence  of  any  beginning  granula- 
tion over  the  region  of  the  sinus.  The  sinus,  however,  looked 
perfectly  healthy,  as  far  as  the  color  was  concerned.  On 
the  fifth  day  the  temperature  rose  to  104.4°.  The  wound 
was  beginning  to  granulate  in  a  satisfactory  way,  except  over 
the  sinus,  which  still  looked  in  good  condition.  Next  morn- 
ing the  temperature  was  98.6°,  and  in  the  afternoon  was  103°. 
The  boy  was  feeling  well  and  his  general  physical  condition 
was  satisfactory.  A  blood  count  on  this  day  showed  a  leu- 
cocytosis  of  \Z,777  and  a  polymorphonuclear  percentage  of 
66.  On  dressing  the  wound  next  morning  there  was  an  ap- 
preciable change  in  the  condition  of  the  cavity.  While  the 
bony  wall  showed  a  satisfactory  tendency  toward  beginning 
of  repair,  but  not  advancing  rapidly,  the  sinus  wall  had 
ceased  to  have  a  healthy  appearance.  Its  surface  had  be- 
come thickened  and  roughened  and  of  a  distinctly  grayish 
color.  There  was,  however,  no  change  in  the  patient's  gen- 
eral condition.  He  was  sleeping  well,  was  having  no  pain. 
He  had  had  no  chill  or  chilly  sensation  since  the  operation 
on  the  mastoid.     It  was  decided  to  open  the  sinus. 

On  curetting  the  surface,  a  small  necrotic  spot  was  imcov- 
ered,  through  which  fluid  piis  escaped  on  manipulation.  It 
was  apparently  under  pressure.  The  sinus  was  exposed  from 
a  point  as  far  as  possible  down  into  the  tip,  upward  toward 
the  torcular,  a  distance  of  over  two  inches,  before  the  wall 
began  to  lose  its  thickened  appearance  and  its  grayish  color. 
This  was  incised  for  the  full  length  of  the  exposure  and  the 
lumen  found  to  be  filled  with  a  yellowish  fluid  pus  for  fully 
an  inch  and  a  half,  which  was  walled  ofif  from  the  rest  of 
the  sinus  by  plugs  of  degenerating  blood  clot.  Bacteriologic 
examination  of  this  pus  found  it  to  contain  the  bacillus  pyocy- 
aneus  and  staphylococci.  The  torcular  end  of  the  sinus  was 
curetted  for  a  distance  of  about  three-quarters  of  an  inch, 
removing  a  mass  of  degenerating  blood  clot.  This  was  fol- 
lowed by  a  free  hemorrhage.  Degenerating  blood  clot  was 
likewise  curetted  from  the  bulbar  end  as  far  down  as  the 
curette  could  pass,  but  there  was  no  hemorrhage  following. 
The  jugular  vein  was  resected  throughout  its  full  length  in 
the  neck.     It  showed  no  macroscopic   appearance   of  infec- 
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tion,  but  its  contents  showed  on  microscopic  examination  the 
presence  of  staphylococci.  There  was  a  large  gland  just  b^low 
the  tip  of  the  mastoid,  which  was  excised. 

The  boy  did  well  following  the  operation,  had  no  chill  or 
chilly  sensation,  slept  well,  but  did  not  take  nourishment  well. 
The  mastoid  wound  began  to  granulate  immediately.  With 
the  renK)val  of  the  torcular  end  plug  on  the  fourth  day,  there 
was  no  hemorrhage,  and  this  region,  along  with  the  rest  of 
the  wound,  looked  f>erfectly  healthy.  The  bulbar  end  ceased 
to  have  a  purulent  discharge  at  the  end  of  a  week,  and  when 
the  patient  was  discharged  from  the  hospital  at  the  end  of  a 
month  following  the  first  operation,  the  wound  had  granu- 
lated almost  to  the  surface  and  the  boy  was  perfectly  well. 

The  chief  points  of  interest  in  the  case  are  these: 

The  course  of  the  infection  from  a  latent  infected  process 
in  the  mastoid  antrum,  directly  into  the  sinus  without  any 
lighting  up  of  the  subsided  otitis  media. 

The  slow  development  following  the  chill  without  other 
symptoms  than  the  irregular  excursions  of  temperature,  and 
the  severe  headache,  which  probably  could  have  been  localized 
along  the  course  of  the  sinus. 

The  failure  of  the  sinus  wall  to  be  materially  involved  along 
with  the  infective  thrombosis,  until  disintegration  of  the  throm- 
bous  was  well  begun. 

The  slow  development  of  a  septic  thrombus  of  staphylo- 
coccic origin,  its  disintegration  in  the  central  portion  and  its 
gradual  advancement  toward  each  end. 

62  W.  52d  Street. 
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MECHANICAL  AIDS  TO  HEARIXG.* 

By  Percy  FridEnberg,  M.  D., 

New  York. 

While  I  have  prepared  no  formal  paper.  I  thought  it  would 
be  interesting  to  have  this  subject  brought  up  for  discussion, 
for.  after  all,  the  important  thing  is  the  question  of  practical 
experience.    It  means  much  more  than  mere  theory. 

I  shall  not  attempt  to  describe  the  various  forms  of  mechan- 
ical aids  to  hearing,  but  shall  speak  about  two  types.  The 
further  back  we  go  the  more  we  find  in  the  books  about 
mechanical  aids  to  hearing.  Present-day  books  say  very  little 
about  them.  All  of  the  recent  advances  have  been  surgical. 
The  patient's  health  is  the  first  consideration,  after  that  the 
restoration  of  hearing.  But,  after  all,  the  restoration  of  the 
function  of  the  ear  is  a  most  important  matter  to  the  individual. 
If  we  consider  the  number  of  mechanical  aids  that"  are  on  the 
market  and  the  number  of  people  who  are  hard  of  hearing,  it 
is  very  strange  that  we  do  not  see  more  of  them  in  use. 

One  reason  for  this  is  the  vanity  of  deaf  persons.  The 
average  deaf  person  is  more  self-conscious  than  the  person 
who  has  lost  his  sight,  and  the  deafness  has  to  be  very  pro- 
nounced before  he  will  make  use  of  any  mechanical  aid. 

They  began  to  try  to  get  mechanical  aids  that  would  not 
be  visible,  but  these  have  practically  all  been  given  up.  They 
were  of  most  use  in  those  cases  where  there  had  been  a  sup- 
puration in  the  middle  ear  which  had  healed,  leaving  a  de- 
fect in  the  drum.  The  attempt  was  made  to  restore  the  con- 
tinuity of  the  membrane,  but  the  great  objection  was  that  in 
introducing  a  foreign  body  into  the  ear  it  was  liable  to  set  up 
an  inflamm.ation  that  might  not  be  cured.  For  that  reason, 
that  special  form  of  artificial  ear  drum  is  best  supplied  by  a 
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little  bit  of  cotton.  Some  men  have  had  very  good  results  by 
cdvering  the  opening  with  a  little  piece  of  paper,  but  no  one 
form  of  mechanical  aid  has  been  of  much  value.  They  are  all 
more  or  less  useless  and  more  or  less  dangerous. 

Sounds  can  be  brought  to  the  deaf  in  two  ways.  Either 
we  could  bring  the  person  to  the  actual  source  of  sound,  as 
when  we  approach  our  lips  to  the  ear,  or  by  collecting-  the 
sound  over  a  large  area  and  preventing  it  from  being  lost  in 
space.  There  are  two  types  of  sound-transmitting  instru- 
ments— the  tubes  or  sound  receivers,  and  the  resonators  or 
trumpets.  The  ordinary  speaking  tube  carries  sound  very  dis- 
tinctly. Ordinary  conversation  can  be  carried  on  for  1200  feet 
with  absolute  distinctness.  We  hear  so  much  worse  in  air, 
for  there  is  an  exit  of  the  vibrations  in  every  direction,  and 
only  a  small  amoimt  of  the  vibrations  come  to  the  ear.  If 
we  can  keep  a  large  part  of  the  sound  and  bring  it  to  the  ear, 
there  is  a  magnification.  There  are  coiled  conversation  tubes 
for  that,  which  are  used  from  one  person  to  another.  Where 
it  comes  to  hearing  music  or  conversation  in  a  large  room,  it 
must  be  replaced  by  something  else. 

Then  we  have  sound  receivers.  The  magnification  of  sound 
depends  on  concentration,  conduction  and  resonance. 

The  sound  receiving  apparatus  depends  on  the  fact  that  the 
jir  wave  sets  in  motion  some  medium  denser  than  air,  which 
does  not  lose  itself.  The  sounding  board  of  the  piano,  and 
the  case  of  the  violin  depend  on  that  principle.  W^hen  the  air 
waves  set  wires,  wood  or  metal  in  vibration  it  is  kept  up  for  a 
long  time,  and  thus  this  resonator  is  made.  The  oldest  form  of 
appl}nng  this  aid  is  by  putting  the  hand  behind  the  ear.  That 
puts  the  auricle  in  better  position  to  collect  the  sound  in  the 
ear.  Politzer  says  that  in  over  half  of  his  cases  this  method 
was  as  good  as  any  hearing  trumpet,  and  was  only  inadequate 
in  extreme  cases  of  deafness. 

In  recent  times  they  have  taken  advantage  of  certain  physi- 
cal innovations.  First  of  all  the  microphone.  The  ordinary 
microphone  is  simply  a  flat  box  with  a  very  delicate  film 
of  flexible  metal  in  it,  so  that  the  air  waves  set  that  little 
plate  in  vibration.  That  was  held  close  to  the  ear,  so  that  no 
air  waves  could  escape  into  the  atmosphere.  When  the  tele- 
phone came  out,  the  same  principle  was  used,  with  the  addi- 
tion of  a  secondary  batterv.     A'l  the  instruments  that  come 


140  PKRCY    FRIDENBERG. 

out  now  consist  of  a  small  receiver,  a  small  battery  in  the 
ear,  and  a  microphone  transmitter.  Instead  of  its  being-  sus- 
pended in  any  point,  it  simply  rests  on  a  number  of  small 
grains  of  carbon.  If  you  will  take  up  one  of  these  you  will  hear 
a  fine  rattle  inside.  That  is  called  the  loose  contact.  The  ad- 
vantage of  that  is  that  you  can  get  a  very  much  more  delicate 
reaction  to  different  intensities  of  sound  and  consequent  flexi- 
bility. 

A  slight  sound  will  bring  it  into  contact  with  one  or  two 
carbon  grains  without  deflecting  the  plate  as  a  whole  or 
bending  it  in  any  way.  One  of  the  disadvantages  of  the  elec- 
tric microphone,  the  acousticon  and  others  of  this  type  is  that 
the  slightest  motion  of  the  receiver  will  make  those  little 
grains  move  around,  and  you  have  a  constant  noise  in  the 
ear,  which  is  accentuated  by  the  receiver,  and  many  find  that 
so  objectionable  that  they  have  given  up  these  electrical  in- 
struments altogether.  The  acousticon  people  tell  me  that  if 
you  put  the  instrument  on  the  table  and  not  wear  the  re- 
ceiver, so  that  the  grains  are  not  thrown  about,  the  secondary 
sounds  in  the  ear  will  disappear,  but  this  is  a  great  annoyance. 
Also,  they  accentuate  a  great  many  varieties  of  sound  at  the 
same  time,  and  people  who  have  accustomed  themselves  to 
picking  out  the  sounds  which  are  of  interest  to  them  and  so 
hear  fairly  well,  find  themselves  troubled  and  confused.  But 
there  is  no  doubt  that  by  using  these  instruments  they  get  ac- 
customed to  them  and  hear  very  much  better  than  before,  and 
it  is  a  question  whether  any  improvement  is  due  to  the  instru- 
ment. 

The  pathologic  terms  used  in  the  various  prospectuses  are 
very  pathetic.  All  of  these  electrical  appliance  people  have  a 
vibrator  which  they  sell  with  the  mechanical  aid  to  the  hear- 
ing. It  simply  produces  a  loud  rattling  noise.  It  is  certainly 
a  very  coarse  method  of  producing  any  massage  effect,  and  I 
have  never  heard  of  any  good  results  that  could  not  be  better 
obtained  by  the  physician  himself. 

I  have  made  a  few  tests  on  patients.  I  have  had  only  one 
or  two  cases  of  bona  fide  nerve  deafness  where  I  could  make 
out  absolutely  the  involvement  of  the  nerve,  and  in  those 
cases  I  could  not  get  any  benefit  from  any  of  the  commercial 
aids.    The  old  chronic  middle  ear  catarrh  seemed  to  do  best. 

I  have  brought  here  tonight  one  or  two  of  the  standard 
aids,  which  I  will  show.     I  forgot  to  mention  in  passing  that 
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one  of  the  oldest  forms  is  the  socalled  dentophone  or  audi- 
phone.  which  was  supposed  to  take  the  place  of  air  conduc- 
tion entirely.  That  type  was  held  between  the  teeth,  and  the 
air  waves  were  supposed  to  be  carried  by  the  fan  (phone)  to 
the  internal  ear.  I  have  found  one  or  two  references  in  lit- 
erature to  it,  but  no  one  seems  to  think  much  of  it.  Toynbee 
tells  of  a  man  who  used  to  let  his  fingernails  grow  very  long 
and  would  hold  them  against  the  wall.  He  was  very  fond  of 
music,  and  in  this  way  could  hear  tone  vibrations  fairlv  well. 

I  have  here  the  ordinary  conversation  tube.  This  is  the  old- 
est form  of  all.  You  will  find  it  mentioned  in  all  of  the  text 
books.  That  is  a  combination  of  the  transmission  and  receiv- 
ing system.  You  have  this  bell-shaped  receiver  and  so  get 
a  larger  volume  of  sound.  This  is  an  improvement  on  that 
made  by  Meyrowitz,  with  a  microphone  disc  at  the  receiving 
end,  who  calls  it  the  audiphone  tube.  One  of  the  advantages 
of  this  is  that  you  have  no  irritation  of  the  external  canal, 
and  my  patients  tell  me  they  suffer  ven,^  much  from  anything 
that  they  have  to  keep  in  the  ear.  How  much  bone  conduc- 
tion there  is  in  these  cases  I  cannot  tell,  but  there  is  some. 
Another  improvement  on  this  tube  is  simply  the  cutting  out  of 
the  bell  on  two  sides  so  that  the  speaker  can  bring  it  close 
to  his  mouth.  That  is  a  decided  disadvantage.  You  get  the 
best  results  in  all  the  speaking  tubes  when  you  speak  across 
them.  When  you  speak  directly  into  the  tube  the  column  of 
air  is  a  solid  body  and,  in  motion,  is  pressed  directly  against 
the  patient's  drum.  If  you  speak  across  the  tube,  all  the 
patient  gets  is  the  vibration  of  the  air.  These  tubes  have  the 
effect  of  bringing  the  mouth  to  the  patient's  ear — they  can 
hear  as  far  as  the  tube  extends.  There  seems  to  be  less 
actual  vibration  in  the  patient's  ear  with  the  microphone  tube 
than  with  any  conversation  tube  I  have  tried. 

Then  they  went  a  step  further  on  the  same  principle  and 
Meyrowitz  got  out  one  that  seems  as  if  it  would  be  just  the 
right  thing.  He  has  combined  the  telephone  receiver  and 
transmitter  in  one  instrument.  As  a  matter  of  fact,  it  is  not 
as  good  as  the  speaking  tube.  It  is  much  smaller  than  the  av- 
erage speaking  trumpet.  There  is  not  sufficient  surface  to  act 
as  a  resonator  at  all.  The  microphone  disc  is  all  right,  but 
if  you  compare  these  you  wlil  find  that  it  is  very  defective. 
If  we  had  some  large  resonator  instead  of  the  hard  rubber, 
I  think  the  results  would  be  better.    If  you  are  going  to  have 
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as  big  a  thing  as  that  it  would  be  just  as  well  to  have  one 
that  will  make  them  hear. 

This  form  has  various  names.  It  is  generally  known  as 
Miss  Green's  phone.  It  is  an  excellent  one.  This  resonator 
must  not  be  too  large.  One  of  the  important  points  is  that 
the  air  wave  should  be  reflected  in  such  a  way  that  the  maxi- 
mum of  sound  waves  shall  be  sent  into  the  tube.  In  this  there 
is  no  reflection  at  all;  the  sound  waves  come  right  out  again. 
This  thing  has,  as  you  see,  a  very  large  surface,  which  acts 
as  a  resonator  and  vibrator  with  which  the  tones  and  all 
sounds  that  strike  the  hollow  bell  are  reflected  against  the 
outer  surface — which  is  cut  open — and  sent  down  the  tube. 
It  do€s.the  work,  and  if  a  thing  of  that  sort  were  connected 
with  a  microphone  it  would  be  an  exceedingly  good  instru- 
ment. 

This  is  known  as  the  telescope  horn.  It  is  very  beautiful 
when  closed,  but  rather  formidable  when  open.  Its  action  is 
that  of  a  conversation  tube,  for  while  there  is  some  resonance 
people  have  to  hold  it  pretty  close  to  get  much  result.  It  is 
rather  a  conversation  tube  than  trumpet. 

I  spoke  of  those  instruments  which  are  introduced  into  the 
external  meatus.  This  is  known  by  a  very  beautiful  title — 
the  apparitor  auris.  What  that  means,  I  don't  know.  It  has  a 
small  silver  tube  to  extend  into  the  depth  of  the  ear.  It  is  not 
pleasant  to  wear. 

Here  is  an  ear  trumpet  made  in  London  (London  Dome), 
in  two  or  three  sizes,  and  for  its  size  this  is  an  extremely  ef- 
ficient mechanical  aid  to  hearing.  It  is  very  small,  and  can  be 
held  in  the  palm  of  the  hand ;  it  can  be  held  up  to  the  ear,  and 
does  not  attract  much  attention.  The  only  objection  to  it  is 
the  tip,  which  has  to  be  put  into  the  ear.  If  you  will  examine 
the  interor  of  this  instrument  you  will  find  that  this  tube  is 
prolonged  inside.  You  will  find  invariably  that  waves  reflected 
from  the  periphery  are  sent  into  the  opening  of  the  tube.  It  is 
prolonged  at  this  angle,  and  no  matter  what  the  ramifications 
of  the  tube  on  the  outside,  if  you  cut  them  open,  you  will  find 
it  is  like  that.  The  same  principle  is  used  in  the  improved 
trumpets. 

I  want  to  show  you  now  the  two  principal  electrical  instru- 
ments on  the  market — the  acousticon  and  the  Mears  auro- 
phone.  This  is  the  ear  phone  made  by  Mears,  and  it  has  the 
advantage  of  great  portability.     It  has  a  headpiece  which  can 
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be  put  over  the  head  and  held  there;  this  is  the  telephone  re- 
ceiver, and  here  is  the  microphone  receiver  for  the  ear — and 
you  can  hear  the  little  grains  of  carbon  rolling  around  to  make 
the  contact.  If  you  will  examine  this  you  will  find  that  they 
have  bands  of  metal  to  reduce  the  reverberation  and  cut 
down  the  size  of  the  sound  waves.  The  object  of  that  is  to 
cut  down  the  amount  of  resonance.  If  a  bell  is  struck  on 
the  rim,  the  whole  bell  will  give  one  big  tone ;  if  you  break  up 
the  volume  of  the  air  in  some  way  by  strips  of  metal,  there  will 
be  very  much  less  vibration  of  the  walls — plenty  of  x-ibration 
of  the  air,  but  the  vibration  of  the  instrument  will  be  reduced. 

Here  are  two  or  three  transmitting  plates.  This  one  is 
broken  up  into  a  number  of  small  holes  and  there  is  very  little 
vibration.  In  those  that  are  wide  open,  the  vibrations  are  com- 
paratively large.  That  is  the  reason  why  when  you  listen  to 
a  sea  shell  you  get  the  roaring  noise — the  whole  shell  vibrates. 
I  think  the  microphone  people  have  gone  too  far — the  amount 
of  air  getting  in  is  not  sufficient — at  least  the  tests  I  have 
made  with  this  compared  with  the  larger  acousticon  show  that 
this  is  defective.  At  least  that  is  my  experience.  The  other 
one  is  built  on  the  same  principle.  The  idea  of  having  a 
battery  and*  sound  receiver  in  one  is  a  very  good  idea,  but 
the  advantage  of  this  one  lies  in  the  sound  receiver.  It  is 
quite  large.  This  is  for  cases  of  what  we  call  medium  deaf- 
ness, when  the  patient  can  hear  a  loud  voice ;  they  have  others 
with  four  and  five  receivers,  so  that  sound  from  any  direction 
will  produce  the  same  effect.  It  is  very  possible  that  much 
sound  will  enter  this,  even  if  it  is  not  directly  in  line.  That 
is  the  advantage  of  this  instrument,  the  reflection  of  sound 
waves  inside — for  you  have  a  section  through  the  top  which 
holds  the  periphery;  here  there  is  a  plate  inside,  and  here  are 
the  carbon  points  of  contact  that  rest  against  this  metallic  point 
which  vibrates,  and  inside  the  receiver  is  like  that ;  any  sound 
that  comes  in  is  reflected  up  toward  these  little  carbon  contact 
points,  where  with  the  ordinary  transmitter  you  have  that,  and 
only  sounds  that  come  directly  to  it  are  transmitted.  No  mat- 
ter from  what  direction  the  sounds  come  in  that  they  are  re- 
flected up  to  it. 

I  am  sorry  I  have  not  had  time  to  take  a  large  series  of 
cases  and  present  figures,  but  it  will  be  more  interesting  to 
have  the  experiences  of  some  of  the  men  who  have  had  chronic 
cases. 
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PHYSIOLOGIC  VESTIBULAR  NYSTAGMUS.* 

By  J.  R.  Fletcher,  M.  D., 

Chicago. 

Until  very  recently  otologists  in  general  have  given  but 
little  attention  to  vestibular  nystagmus.  The  observations  of 
Purkinje,  the  researches  of  Flourens,  Schmiedekam,  Goltz, 
Baginsky,  Hogyes,  Ewald,  Mack,  Breuer  and  Crum-Brown 
were  known  to  but  few,  and  interested  the  physiologist,  neu- 
rologist and  ophthalmologist  chiefly. 

In  1907,  after  three  years  of  labor,  Barany  presented  clin- 
.ical  vestibular  nystagmus  to  the  otologist. 

Though  it  is  true  that  the  term  nystagmus  embraces  not 
only  rhythmic  and  undulating  movements  of  the  eyes,  but  also 
movements  of  the  head  or  whole  body,  especially  in  lower 
animals,  it  is  herein  meant  to  refer  to  eye  movements  alone. 

In  order  to  avoid  confusion,  it  is  necessary  to  distinguish 
sharply  between  vestibular  and   ocular  nystagmus. 

Vestibular  nystagmus  is  the  nystagmus  rhythmicus ;  ocular, 
the  nystagmus  undulans  of  Raehlmann. 

CHARACTERISTICS. 

Vestibular  nystagmus  is  characterized  by  rhythmic  move- 
ments of  the  eyes,  of  equal  excursion,  but  of  unequal  velocity. 
It,  therefore,  has  two  components — quick  in  one  direction  and 
slow  in  the  other.  The  nystagmus  is  increased  if  the  eyes  are 
directed  toward  the  quick  component,  and  decreased,  or  ceases 
entirely,  when  the  eyes  are  directed  toward  the  slow  com- 
ponent. 

This  means  that  both  the  length  of  excursions  and  the  ve- 
locity of  the  movements  are  respectively  either  increased  or 
diminished  when  the  person  examined  looks  in  the  extreme 
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lateral  direction,  toward  the  quick  or  slow  component,  without 
turning  the  head. 

The  nystagmus  does  not  cease  at  once  upon  closing  the 
eyes.  It  occurs  in  the  planes  of  the  canals,  or  is  compound, 
that  is.  involving  more  than  one  plane ;  for  instance,  horizontal 
and  rotary.  Its  plane  depends  upon  the  position  of  the  head 
at  the  time  of  irritation. 

Falling  or  other  ataxic  movements  occur  in  the  opposite 
direction  to  the  quick  component. 

Not  infrequent  accompanying  phenomena  are  vertigo,  nau- 
sea and  vomiting,  especially  when  the  nystagmus  is  rotary. 

The  direction  of  vestibular  nystagmus  is  designated  by  the 
quick  component. 

Ocular  nystagmus  is  characterized  by  undulating  move- 
ments of  the  eyes,  of  equal  excursion  and  velocity,  and  can- 
not, therefore,  be  said  to  have  any  special  direction.  It  is  not 
increased  when  the  eyes  are  in  either  extreme  lateral  posi- 
tion. On  the  contran,',  it  ceases  when  fixation  of  vision  in 
any  direction  is  possible.  It  ceases  when  the  eyes  are  closed. 
It  can  be  produced  in  any  plane. 

Its  plane  changes  with  an  alteration  of  the  relative  posi- 
tion of  the  head  to  the  moving  object  (objects)  which  the 
eyes  attempt  to  follow\  For  example,  a  cylinder  upon  which 
have  been  placed  alternate  black  and  white  stripes,  revolving 
around  the  vertical  axis,  will  cause  a  horizontal  ocular  nys- 
tagmus when  watched  while  the  head  is  erect.  If  the  cylin- 
der is  revolved  around  the  horizontal  axis,  or  if  the  cylinder 
is  kept  in  the  vertical  position  and  the  person  watching  its 
revolutions  Ues  down,  the  plane  of  the  nystagmus  will  change 
to  the  vertical  (toward  the  forehead). 

Physiologic  ocular  nystagmus  is  never  compound  or  rotary. 

Physiologic  vestibular  nystagmus  can  be  produced: 

(a)  By  turning  the  body,  either  in  the  upright  or  recum- 
bent position,  around  the  vertical  axis  (nystagmus  by  turn- 
ing). 

(b)  By  the  application  of  heat  or  cold  to  the  tympanic  cav- 
ity'  (caloric  nystagmus). 

(c)  By  the  galvanic  current   (galvanic  nystagmus). 
Spontaneous  vestibular  nystagmus  sometimes  occurs  in  per- 
fectly healthy  persons,  but  only  when  the  eyes  are  in  the  ex- 
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treme  lateral  position.  Its  excursions  are  very  short,  but  in- 
crease if  the  position  of  the  eyes  is  maintained.  Its  quick 
component  is  always  directed  toward  the  side  to  which  the 
person  looks.  If  the  head  is  erect,  the  plane  of  the  nystag- 
mus will  be  horizontal,  rotary,  or  both  combined. 

ExperimEntat.  nystagmus. 

Flourens  found  that  by  opening  any  of  the  semicircular 
canals,  nystagmus  occurred  in  the  plane  of  the  canal  thus 
irritated.  He,  therefore,  deduced  the  law  that  each  canal 
produces  nystagmus  in  its  own  plane.  He  came  very  near 
the  whole  truth  when  he  stated  that  these  canals  'exert  a  re- 
straining or  controlling  influence  upon  the  body  movements. 

Goltz  confirmed  the  findings  of  Flourens  and  first  declared 
the  semicircular  canals  to  be  organs  governing  equilibrium. 

The  following  has  been  taken  from  among  the  experiments 
of  Ewald  to  demonstrate  certain  points : 

He  uncovered  the  right  horizontal  membranous  canal  of  a 
pigeon,  at  the  arch,  and  inserted  a  compression  plug  so  that 
the  endolymph  could  not  flow  by  it.  He  then  drilled  another 
hole  between  the  first  and  the  ampulla.  Over  this  opening 
he  made  fast  a  cylinder  and  piston,  to  which  was  attached  a 
hand  bulb  of  rubber.  When  the  bulb  was  pressed  the  piston 
was  thrust  against  the  membranous  canal,  causing  the  endo- 
lymph to  flow  in  the  direction  from  the  ampulla  to  the 
utriculus.  This  resulted  in  a  slow  movement  of  the  eyes  to 
the  left.  When  the  piston  was  aspirated  the  endolymph 
flowed  from  the  utriculus  to  the  ampulla,  causing  a  slow 
movement  of  the  eyes  to  the  right  or  toward  the  side  experi- 
mented upon.     This  experiment  showed: 

1.  That  movement  of  the  endolymph  is  the  primary  act. 

2.  That  the  slow  component  comes  from  the  vestibular 
apparatus. 

3.  Its  direction  is  governed  by  the  direction  of  the  flow  of 
endolymph. 

Upon  these  facts,  the  form  of  the  ampulla  and  end  organ 
of  the  vestibular  nerve  in  the  ampulla,  the  crista  ampullaris, 
and  the  connection  of  both  vestibuli  through  their  nerves  with 
Deiter's  nucleus  and  the  eve  muscle  centers,  together  with  the 
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voluntary  eye  movement  control   from  the  brain   cortex,   is 
based  the  theory  of  vestibular  nystagmus,  which  is  as  follows : 

THEORY. 

The  endolymph  contained  in  the  membranous  canal  afid 
utriculus  flows  through  the  ampulla,  over  the  crista  ampul- 
laris.  It  moves  the  cupula  which  caps  the  epithelial  hairs  of 
the  cells  of  the  crista  in  the  direction  of  its  current.  (Fig. 
1.)  This  motion  makes  tension  upon  the  hairs,  causing  a 
sensation  which  is  transmitted  by  the  vestibular  nerve  to 
Deiter's  nucleus,  thence  through  direct  and  crossed  fibers  to 
the  oculomotor,  abducens  and  trochlearis  centers,  through 
their  nerves  to  the  extrinsic  eye  muscles.  This  accounts  for 
the  slow  component  of  the  nystagmus,  the  reflex  eye  response 
to  vestibular  irritation.  The  quick  component,  bringing  into 
action  the  opposite  group  of  eye  muscles,  must  arise  else- 
where. Ewald  maintained  that  the  quick  component  is  of 
extralabyrinthine  origin,  and  that  it  is  a  movement  of  recov- 
ery. Barany  thinks  likewise,  and  believes  it  originates  in  the 
g>Tus  angularis,  as  fibers  from  there  are  known  to  communi- 
cate with  the  eye  muscle  centers  through  Monakow's  ( ?) 
cells.  Add  to  this  the  well-known  synergetic  action  of  the 
eyes,  and  we  have  facts  enough  to  make  the  understanding 
of  reflex  eye  movements  from  the  stimulation  of  one  vesti- 
bular apparatus  quite  easy.  The  canals  work,  however,  in 
pairs,  never  singlv.  as  will  be  seen  in  the  consideration  of 
nystagmus  by  turning.  Their  action  in  turning  must  be  sim- 
ply intensification  of  the  normal  physiologic.  The  action  of 
both  canals  at  the  same  time  (Fig.  1")  is  a  stumbling  block  in 
the  way  of  easy  understanding  of  the  phenomena  of  nystag- 
mus.    To  simplify  it.  I  have  evolved  a 

THKORY  OF  SYNCHRONISM. 

In  the  evolution  of  this  theory  I  have  become  convinced 
that  the  cristoe  of  both  canals  of  a  pair  act  together  simul- 
taneously, and  never  under  normal  physiologic  conditions,  in 
such  manner  as  to  antagonize  each  other.  As  there  are  but 
two  directions  in  which  the  cupula  can  move  in  the  ampulla, 
away  from  or  toward  the  utriculus,  it  must  follow  that  there 
is  a  position  of  greatest  and  one  of  least  physiologic  activity 
and  a  position  of  rest.     (Figs.  1  and  3.)     When  the  cupula 
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has  moved  as  far  as  it  can  in  one  or  the  other  direction,  it  is  in 
the  position  of  greatest  or  least  physiologic  activity,  and  its 
fellow  in  the  opposite  canal  takes  the  opposite  position. 

The  direction  of  greatest  or  least  physiologic  activity  means 
motion  toward  one  or  the  other  active  positions.  The  cristae 
of  the  pairs  of  canals  are  in  close  communication  through 
Deiter's  nucleus,  and  each  is  notified  immediately  of  any  action 
of  its  fellow.  The  crista  which  is  stimulated  by  the  move- 
ment of  its  cupula  in  the  direction  of  greatest  physiologic 
activity  dominates  and  determines  the  direction  of  the  slow  or 
vestibular  component  of  the  nystagmus.  The  cupola  of  the 
opposite  crista  moves  in  the  unantagonistic  direction.  It  is 
stimulated  in  the  direction  of  least  physiologic  activity,  thus 
giving  notice  of  harmony  to  the  dominant  crista  and  to  the 
auxiliary  senses  which  maintain  the  equilibrium.     (Fig.  1.) 

The  dominant  canal  is  not  necessarily  the  one  primarily 
stimulated,  because  if  the  stimulation  is  such  as  to  cause  the 
cupula  to  move  in  the  direction  of  least  physiologic  activity, 
then  its  fellow  of  the  other  canal  of  the  pair  synchronously 
moves  in  the  direction  of  greatest  activity.  Of  course,  the 
one  moving  in  the  most  active  direction*  dominates  and  deter- 
mines the  direction  of  the  nystagmus.  Figure  1  shows  the 
cristae  of  both  horizontal  canals  in  active  positions.  These 
positions  are  in  accord  with  Ewald's  experiments.  ^ly  owji 
opinion,  based  upon  the  phenomena  of  nystagmus  by  turning 
and  of  caloric  nystagmus,  leans  toward  the  reversal  of  the 
directions  of  activity.  Their  positions  are  correct  in  nystag- 
mus by  turning,  but  the  question  is,  which  sends  out  the 
strongest  impulse? 

Ewald  assumed  that  the  canal  primarily  stimulated  domi- 
nates, and  overlooked  the  fact  that  both  of  a  pair  work  syn- 
chronously. This,  I  think,  is  the  common  error.  Just  what 
physical  mechanism  causes  the  flow  of  endolymph  to  take 
place  in  the  unstimulated  canal  (see  caloric  nystagmus),  I  am 
not  in  a  position  to  say.  There  are  several  possibilities.  This 
much  may  be  said  with  reasonable  certainty :  When  one  crista 
of  a  pair  is  set  into  activity  by  any  stimulus  whatsoever,  the 
tonus  of  the  other,  through  their  nervous  mechanism,  is  so 
changed  that  it  becomes  active  also. 

Physiologic  nystagmus,  with  its  associated  symptoms,  is  an 
expression  of  overstimulation  of  the  vestibular  apparatus. 
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PLANES  OF  ACTIVITY. 

Flourens  found  that  the  horizontal  is  the  typical  function- 
ating plane.  Therefore,  when  the  head  is  erect,  the  horizontal 
pair  of  canals  functionate.  When  the  head  is  inclined  ninety 
degrees  forward  or  backward,  the  anterior  vertical  pair  func- 
tionate. When  the  head  is  inclined  ninety  degrees  toward  the 
shoulder,  the  posterior  vertical  pair  functionate.  In  inter- 
mediate positions  of  the  head,  two  pairs  of  canals  may  func- 
tionate at  the  same  time,  producing  the  following  effect  re- 
duced to  a  law : 

When  two  pairs  of  canals  functionate  at  the  same  time 
beyond  their  normal  physiologic  activity,  the  reflex  result  of 
their  combined  action  is  compound  nystagmus.  That  is.  nys- 
tagmus in  the  planes  of  both  pairs  of  canals. 

NYSTAGMUS   BY   TURNING. 

(Horizontal  Nystagmus.) 

If  a  perfectly  healthy  person  seated  in  a  revolving  chair 
(preferably  without  a  screw)  is  turned  a  few  times,  vestibular 
nystagmus  will  occur. 

The  nystagmus  will  be  in  the  direction  of  turning  during 
turning  (primary  nystagmus).  (Fig.  1.)  Upon  sudden  ces- 
sation of  turning,  the  nystagmus  changes  to  the  opposite  side, 
or  in  the  opposite  direction  to  the  turning  (after  nystagmus). 
(Fig.  3.)  In  a  few  cases,  after  thirty  to  forty  seconds,  it 
changes  again,  for  a  very  brief  time,  in  the  direction  of  turning 
(so-called  after-after  nystagmus,  better  called  ultimate  nys- 
tagmus). 

With  the  head  erect  during  turning,  the  horizontal  pair  of 
canals  will  be  in  the  horizontal  or  functionating  plane.  Their 
ampullae  are  at  the  ends  of  their  lateral  or  outer  arms,  and 
open  into  the  utriculi.  They  may  be  likened  to  two  horse- 
shoe-shaped tubes,  placed  side  by  side  on  a  table,  the  open  part 
of  the  horseshoe  pointing  away  from  the  observer.  (Fig.  1.) 
The  outer  or  lateral  end  of  each  tube  is  much  enlarged,  the 
ampulla :  both  ends  of  each  open  into  a  sack,  the  utriculus. 
The  tubes  and  sacks  are  filled  with  a  fluid,  the  endolymph.  If 
these  tubes  and  sacks  are  revolved  to  the  right,  in  the  direc- 
tion of  motion  of  the  hands  of  a  watch  held  face  upward, 
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the  large  mouth  of  the  right  tube  moves  away  from  the  endo- 
lymph  in  the  sack,  causing  the  flow  of  fluid  to  be  from  the 
enlargement  to  the  sack,  or  from  the  ampulla  to  the  utriculus, 
the  direction  of  least  physiologic  activity.  The  large  mouth 
of  the  left  tube  moves  toward  the  endolymph  in  the  sack,  caus- 
ing the  flow  to  be  from  the  sack  to  the  enlargement,  or  from 
the  utriculus  to  the  ampulla,  the  direction  of  greatest  physio- 
logic activity  for  this  pair  of  canals. 

'As  the  hairs  of  the  crista  ampuUaris  are  bent  in  the  direc- 
tion of  the  current,  like  grass  in  a  stream  of  water,  it  must 
follow  that  the  slow  component  of  the  nystagmus  is  directed 
to  the  side  from  which  the  strongest  sensation  emanates,  the 
side  upon  which  the  endolymph  flows  into  the  open  mouth  of 
the  ampulla,  or  to  the  left  during  turning  to  the  right. 

The  quick  component  of  the  nystagmus,  governed  by  the 
cortex,  is  directed  to  the  right,  or  in  the  direction  of  turning. 
As  the  direction  of  the  nystagmus  is  designated  by  the  quick 
or  most  easily  seen  component,  this  nystagmus  is  said  to  be  in 
the  direction  of  turning  during  turning.  The  dominant  canal 
is  the  one  in  which  the  cupula  has  moved  in  the  direction  of 
greatest  physiologic  activity,  irrespective  of  the  source  of  irri- 
tation. Barany  compares  the  movement  of  endolymph  to  one 
standing  in  a  car.  When  the  car  first  moves,  one  falls  back- 
ward. In  a  few  moments  both  car  and  passenger  move  to- 
gether, at  the  same  velocity.  When  the  car  suddenly  stops, 
one  plunges  forward  in  the  direction  in  which  the  car  is  mov- 
ing. So  it  is  with  the  endolymph.  For  example,  in  turning 
to  the  right,  after  a  slight  movement  in  the  opposite  direction 
to  the  turning,  the  endolymph  is  carried  with  the  turning  and 
at  the  same  velocity.  When  the  turning  suddenly  stops,  the 
endolymph  rushes  on  in  the  direction  of  turning,  for  a  mo- 
ment, into  the  mouth  of  the  right  ampulla,  or  from  the  utricu- 
lus to  the  ampulla,  the  direction  of  greatest  physiologic  activ- 
ity, and  from  the  left  ampulla  to  the  utriculus,  the  direction 
of  least  physiologic  activity.  The  result  is  nystagmus  to  the 
right  during  turning.  The  left  crista  exerts  the  strongest  in- 
fluence, and  the  vestibular  component  is  to  the  left.  After 
turning,  there  is  immediate  reversal  of  direction  of  the  nys- 
tagmus opposite  the  direction  of  turning.  The  right  crista 
now  dominates.  The  slow  component  is  to  the  right,  the  quick 
to  the  left,  constituting  nystagmus  to  the  left. 
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The  duration  of  horizontal  nystagrmus  is,  on  the  average, 
forty-one  seconds  to  the  right  and  thirty-nine  to  the  left,  after 
ten  turnings. 

ROTARY    NYSTAGMUS. 

« 

We  must  now  consider  the  anterior  vertical  pair  of  canals. 
The  facts  which  follow  will  further  emphasize  Flourens'  law 
that  each  canal  produces  nystagmus  in  its  own  plane,  that  is, 
in  the  plane  in  which  it  normally  rests  when  the  head  is  erect. 

Let  us  consider  the  horseshoe-shaped  tubes  lifted  so  that  the 
open  ends  point  downward.  (Fig.  1.)  The  ampullae  open 
into  the  utriculi  from  above  downward,  or  in  the  vertical 
plane.  (Fig.  2.)  In  this  position  turning  has  no  influence 
upon  them.  With  the  head  inclined  ninety  degrees  forward 
the  ampullae  of  the  anterior  vertical  canals  open  into  the 
utriculi  in  the  horizontal  or  functionating  plane  from  before 
backward — just  the  reverse  direction  to  the  opening  of  the 
horizontal  pair.  In  turning  to  the  right  while  in  this  position 
the  endolymph  flows  from  the  utriculus  through  the  right 
ampulla,  the  direction  of  least  physiologic  activity;  through 
the  left  ampulla  to  the  utriculus,  the  direction  of  greatest 
physiologic  activity,  exactly  the  reverse  of  the  horizontal  ca- 
nals. The  slow  component  of  the  nystagmus  is  directed  to  the 
left.  The  plane  of  the  nystagmus,  with  relation  to  the  head, 
is  not  horizontal,  but  frontal,  that  is.  rotary.  It  is  directed 
to  the  right  during  turning,  and  to  the  left  after  turning.  W^ith 
the  head  inclined  ninety  degrees  backward,  the  ampullae  of 
the  anterior  vertical  canals  open  forward  into  the  utriculi.  in 
exactly  the  same  direction  as  do  the  horizontal  pair  with  the 
head  erect.  The  direction  of  the  nystagmus  caused  by  turn- 
ing to  the  right  is,  however,  just  the  reverse  to  the  horizontal, 
both  during  and  after  turning.  It  is  in  the  normal  plane  of  its 
canal,  therefore  rotan.'.  This  is  further  evidence  of  the  direc- 
tion in  which  the  cupula  must  move  to  cause  the  greatest 
tension  on  the  hair-like  epithelial  prolongations  of  the  crista 
ampuUaris  and  thus  produce  the  governing  sensation. 

VERTICAL   NYSTAGMUS. 

The  posterior  vertical  pair  are  almost  in  the  sagittal  plane. 
Their  ampullae  enter  the  utriculus  about  midway  between  the 
horizontal  and  vertical  planes.     The  nystagmus  which  results 
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from  turning  when  they  are  placed  in  the  horizontal  plane  by 
inclining  the  head  to  the  shoulder  ninety  degrees  is  vertical. 
It  is  directed  toward  the  forehead,  or  in  the  direction  of  turn- 
ing during  turning,  and  toward  the  chin  or  in  the  opposite 
direction  to  the  turning  after  turning. 

CALORIC   NYSTAGMUS. 

Many  otologists  have  noticed  that  when  irrigating  the  ear 
with  too  warm  or  too  cold  water,  their  patients  have  vertigo, 
which  is  a  symptom  commonly  associated  with  rotary  nystag- 
mus. Most  notable  among  them  are  Schmiedekam,  as  far 
back  as  1868,  Baginsky  (whose  conclusions  were  incorrect) 
and  Urbantschitch.  Cohn  observed  vertigo  and  nystagmus  in 
1891,  and  although  acquainted  with  all  the  theories  of  this 
vertigo,  expressed  the  opinion  that  the  phenomena  emanated 
from  the  semicircular  canals.  He,  however,  failed  further  to 
follow  up  this  interesting  subject.  To  Barany  alone  belongs 
the  honor  of  systematically  investigating  the  influence  of  water 
of  various  temperatures  upon  the  action  of  the  vestibular 
apparatus ;  the  discovery  of  many  new  and  important  facts, 
and  the  application  of  them  to  the  diagnosis  of  labyrinthine 
and  intracranial  disease.     He  teaches  the  following: 

When  the  ear  is  irrigated  with  water,  warmer  or  colder  than 
the  body  temperature,  a  definite  nystagmus  occurs.  Water 
of  the  body  temperature  causes  no  reaction. 

When  one  ear  is  irrigated  with  warm  water,  rotary  nys- 
tagmus takes  place  toward  the  irrigated  side.  When  cold 
water  is  used,  the  nystagmus  is  directed  to  the  opposite  side, 
that  is,  the  quick  component  is  away  from  the  irrigated  ear. 
Its  character  is  compound  (rotary  and  horizontal).  These 
reactions  are  constant,  no  matter  whether  the  ear  drum  is 
punctured  or  not.  So  long  as  the  labyrinth  is  not  completely 
destroyed,  the  reaction  takes  place,  and  is  of  special  clinical 
significance  for  this  reason.  When  both  ears  are  sprayed 
with  water  of  the  same  temperature,  either  warmer  or  colder 
than  the  body  temperature,  nystagmus  occurs  to  both  sides. 
By  looking  in  the  extreme  left  lateral  direction,  the  quick  com- 
ponent of  the  nystagmus  will  be  directed  to  the  left.  By 
looking  in  the  extreme  right  lateral  direction  the  quick  com- 
ponent will  be  toward  the  right.     It  is  much  stronger  than  the 
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spontaneous  physiologic  nystagmus.  There  is  no  nystagmus 
upon  fixation  of  vision  straight  ahead. 

If  the  right  ear  is  irrigated  with  cold  water  and  the  head 
placed  at  an  angle  of  180  degrees  to  the  uprigiit  position,  so 
that  the  vertex  of  the  head  is  toward  the  floor,  rotary  nys- 
tagmus occurs  to  the  right,  or  in  the  same  direction  as  when 
warm  water  is  used  and  the  head  kept  in  the  upright  position. 
The  endolymph  flows  from  the  utriculus  to  the  ampulla  (the 
direction  of  least  physiologic  activity,  allowing  the  left  canal 
to  govern  the  slow  component  and  indirectly  the  direction  of 
the  nystagmus). 

Barany's  theory  is  as  follows:  "We  may  compare  the  laby- 
rinth to  a  vessel  filled  with  fluid  of  98.6°  F.,  the  outer  wall  of 
which  is  syringed  with  cold  water.  The  fluid  next  to  the 
syringed  wall  is  cooled  and  sinks  to  the  deepest  part  of  the 
vessel,  and  in  its  place  flows  water  of  the  body  temperature. 
Thereby  a  circulation  in  the  vessel  is  set  up.  This  motion  is 
certainly  very  small,  considering  the  dimensions  of  the  canals. 
It  is  clear  that  syringing  with  hot  water  produces  a  current 
in  the  fluid  exactly  opposite  to  that  produced  by  syringing 
with  cold  water." 

If  this  theor)-  is  correct,  my  theory  of  synchronism  is  fur- 
ther substantiated,  for  the  reason  that  by  the  use  of  cold  water 
horizontal  and  rotar}'  nystagmus  take  place  to  the  side  oppo- 
site the  irrigated  one.  while  heat  produces  the  opposite  reac- 
tion. If  the  cooler  fluid  sinks,  it  m.ust  flow  from  the  ampulla 
to  the  utriculus.  the  direction  of  greatest  physiologic  activity, 
in  the  anterior  vertical  canal,  as  its  summit  is  the  highest  point 
of  the  vestibular  apparatus.  It  flows  from  the  utriculus  to 
the  ampulla  in  the  horizontal,  because  its  arch  is  exposed  in 
the  antrum  to  thermic  influences  and  is  lower  than  the  am- 
pulla. TFig.  2.)  This  flow  is  also  in  the  direction  of  great- 
est physiologic  activity  for  the  horizontal  canal.  This  nys- 
tagmus is  equivalent  to  the  after-nystagmus  by  turning  to  the 
right,  with  the  head  inclined  45  degrees  forward  during  turn- 
ing. If  we  consider  the  right  side  to  have  been  irrigated,  the 
quick  component  must  be  directed  to  the  left  and  the  slow  to 
the  physiologically  most  active  side,  the  right.  The  nystagmus 
must  be  compound  and  it  is  so.  The  endolymph  movement  is 
revers^  when  hot  water  is  used — that  is,  it  rises  to  the  highest 
point,  which  is  the  summit  of  the  arch  of  the  anterior  vertical 
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canal.  This  produces  a  rotary  nystagmus  to  the  irrigated  side 
— that  is,  the  quick  component,  of  cortical  origin,  is  so  direct- 
ed. The  slow  or  vestibular  movement  is  directed  toward  the 
unirrigated  side,  as  its  cupula  has  moved  in  the  direction  of 
greatest  physiologic  activity,  and  overbalances  the  action  of 
the  crista  of  the  irrigated  side. 

When  the  head  is  inclined  90  degrees  toward  the  right 
shoulder,  after  the  right  ear  has  been  irrigated  with  cold  wa- 
ter, horizontal  nystagmus  to  the  right  is  produced,  as  the 
indifferent  end  of  the  horizontal  canal  is  the  highest  point  and 
its  ampulla  rests  against  the  lateral  labyrinth  wall.  The  endo- 
lymph  flows  from  the  ampulla  to  the  utriculus,  the  direction 
of  least  physiologic  activity.  Incline  the  head  to  the  left 
shoulder  and  the  nystagmus  will  be  directed  to  the  left — as  the 
right  ampulla  is  then  the  high  point,  causing  the  endolymph 
flow  to  be  from  the  utriculus  through  the  ampulla,  the  direc- 
tion of  greatest  physiologic  activity.  Warm  water  produces 
the  opposite  effect  in  these  positions.  The  posterior  vertical 
pair  seem  to  be  uninfluenced  by  the  application  of  heat  or  cold 
to  the  lateral  wall  of  the  labyrinth.  They  are  so  deeply  sit- 
uated and  the  others  so  exposed  that  the  nystagmus  becomes 
severe  enough  to  cause  the  experimenter  to  stop  before  the 
posterior  vertical  pair  show  any  signs  of  disturbance. 

COMPOUND    NYSTAGMUS. 

This  form  of  nystagmus  is  the  result  of  more  than  one  pair 
of  canals  functionating  more  forcibly  than  normal  physiologi- 
cally at  the  same  time.  It  occurs  in  turning  with  the  head 
in  an  intermediate  position  between  the  erect  and  90  degrees 
forward,  etc.  In  such  case  the  nystagmus  is  horizontal  and 
rotary,  or  diagonal,  viz..  compound. 

ATAXIA. 

(Reactionary  Movements.) 

Barany  has  formulated  the  following  law  with  relation  to 
reactionary  m.ovements  of  the  body  during  nystagmus:  "The 
movements  of  the  body  take  place  in  the  plane  of  the  nystag- 
mus, and  their  direction  is  opposite  to  the  quick  movement  of 
the  nystagmus."  ^ 

It  is  not  constant  in  all  persons. 
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Its  relation  to  the  severity  of  the  nystagmus  diflfers  in  differ- 
ent persons. 

Sometimes  falling  takes  place  easily  when  the  nystagmus 
is  slight.  In  another  case  it  may  not  occur  at  all  when  the 
nystagmus  is  very  strong. 

It  does  not  occur  in  horizontal  nystagmus. 

"Frequently  with  open,  as  a  rule,  with  closed,  eyes,  the 
sensation  of  falling  occurs  to  the  right  in  right  rotary  nystag- 
mus. With  the  eyes  closed  and  turned  in  the  direction  of  the 
quick  movement  (to  the  right),  the  sensation  of  falling  is 
increased ;  with  the  eyes  turned  in  the  direction  of  the  slow 
movement,  a  lessening  or  cessation  of  same."    (Barany.) 

Although  the  sensation  of  falling  is  to  the  right,  these  per- 
sons actually  fall  to  the  left. 

In  right  rotary  nystagrrius,  when  standing  erect,  with  the 
feet  together  and  eyes  closed,  the  falling  is  in  the  frontal 
plane  to  the  left.  If  the  head  is  rotated  to  the  left  shoulder, 
the  falling  is  forward.  If  rotated  to  the  right  shoulder,  the 
falling  is  backward,  as  the  quick  component  is  toward  the 
front.  If  the  head  is  inclined  90  degrees  toward  the  chest,  no 
falling  occurs,  but  rotation  of  the  whole  body  takes  place  to 
the  left.  The  nystagmus  is  rotary  and  actually  in  the  hori- 
zontal plane.     Falling  in  this  plane  is  impassible. 

Many  persons  experience  the  sensation  of  falling  only  when 
the  senses  which  are  auxiliary  to  the  vestibular  apparatus  in 
the  maintenance  of  equilibrium,  namely,  sight  and  the  mus- 
cular sense,  are  at  rest;  that  is.  in  the  sitting  or  recumbent 
posture,  with  the  eyes  closed. 

Ataxia  can  be  considered  of  vestibular  origin  only  when 
the  falling  is  in  the  opposite  direction  to  the  quick  component 
of  the  nystagmus,  and  when  change  of  the  position  of  the 
head  causes  a  change  in  the  direction  of  the  reactionary  body 
movements. 

Other  associated  symptoms  of  vestibular  nystagmus  are : 

1.  Movement  of  Neighboring  Objects. — In  some  persons 
this  movement  is  continuously  to  the  side  of  the  quick  compo- 
nent ;  in  others  to  the  side  of  the  slow  component.  In  an- 
other group  the  motion  is  from  side  to  side.  And,  last,  there 
are  those  who  sec  no  movement.  In  the  first  group  an  optical 
impression  is  made  by  the  quick  component  only.  In  the  sec- 
ond, by  the  slow  component  only.     In  the  third,  by  both  com- 
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ponents.  In  the  fourth,  by  neither.  In  the  first  three  groups 
the  seeming  movements  are  increased  by  looking  to  the  side 
of  the  quick  component  and  lessened  by  looking  toward  the 
slow  component. 

2.  Frequently  there  is  darkening  of  the  field  of  vision,  or 
colors  or  dark  spots  appear  before  the  eyes. 

3.  Pallor  or  flushing. 

4.  Perspiring. 

5.  Palpitation,  or  slowing  of  the  pulse. 

6.  Trembling. 

7.  Quickening  and  deepening  of  respirations. 
S.  Partial  or  complete  loss  of  consciousness. 

These  accompanying  symptoms,  second  to  eighth  inclusive, 
occur  in  persons  of  unstable  nervous  system,  and  chiefly  dur- 
ing rotary  or  vertical  nystagmus. 

In  consequence  of  their  occurrence  in  neurasthenics,  con- 
sideration of  these  symptoms  does  not  strictly  belong  in  a 
paper  upon  physiologic  nystagmus,  but  are  inserted  to  cause 
close  observation  and  to  prevent  error.  (From  my  notes  of 
Barany's  lectures.) 

GALVANIC   NYSTAGMUS. 

When  the  cathode  or  negative  pole  of  a  galvanic  current 
is  applied  just  before  or  behind  one  ear  and  the  anode  or  pos- 
itive pole  is  placed  upon  some  remote  spot  of  the  same  side, 
twenty  to  twenty-five  milliamperes,  will  produce  a  nystagmus 
to  the  side  thus  irrigated.  That  is.  if  the  cathode  is  placed  on 
the  right  ear,  the  quick  component  of  the  nystagmus  is  to  the 
right.  The  slow  or  vestibular  component  is  directed  to  the 
left.  When  the  anode  is  placed  on  the  right  ear,  the  nystagmus 
is  directed  to  the  left.  It  will  be  seen  that  the  cathelectro- 
tonus  produces  rotary  nystagmus  equivalent  to  the  primary  by 
turning  and  to  the  caloric  by  heat. 

Anelectrotonus  equals  rotary  after-nystagmus  by  turning 
and  the  caloric  which  cold  produces. 

"Galvanic  nystagmus  is  most  plainly  seen  when  the  eyes  are 
in  the  extreme  lateral  position.  Earlier  authors  have  neglect- 
ed this  and  have  fallen  into  error  when  they  have  thought 
vertigo  and  disturbance  of  equilibrium  to  be  the  first  phe- 
nomena which  appear.   When  the  lateral  position  of  the  eyes 
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is  chosen,  we  always  observe  nystagmus  to  be  the  first  phe- 
nomenon.*'    (Barany.) 

The  accompanying  symptoms  of  rotary  nystagmus  from  gal- 
vanism are  the  same  as  in  rotary  nystagmus  from  other  causes. 


SUMMARY. 


Nystagmus  may  be  divided  into  two  chief  types :   Vestibular 
and  ocular.     The  main  distinguishing  characteristics  are: 


Vestibular. 

Rhythmic  eye  movements, 
of  equal  excursion,  but  un- 
equal velocity. 


Ocular. 

Undulating  eye  movements, 
of  equal  excursion  and  ve- 
locity. 


Has,  therefore,  two  com- 
ponents, quick  in  one  direc- 
tion, slow  in  the  other. 


Xo  quick  component. 


Nystagmus  increased  when         Not    increased,  but    ceases 
gaze  is   in  the    direction    of      with  fixation  of  vision  in  any 
jquick  component.     Decreased     direction, 
or  stopped  when  gaze    is  to 
the  side  of  slow  component. 


Does  not  cease  upon  closing 
eyes. 


Ceases  when  eyes  are  closed. 


Each  pair  of  canals  produce 
nystagmus  in  their  ow-n  plane. 


Plane  governed  by  relative 
position  of  head  to  objects 
looked  at. 


It  is  either  horizontal,   ro- 
tary, vertical,  or  compound. 


Never  compound  or  rotary. 


Produced  by  revolving  the  Produced    by    moving    ob- 

body,  by  heat  and  cold  to  the      jects  before  the  eyes. 
labyrinth    wall    and    by    gal- 
vanism. 
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It  has  been  shown  by  experimental  nystagmus  that  the 
semicircular  canals  produce  nystagmus  in  their  own  planes. 
That  the  flow  of  endolymph  is  the  actuating  influence  upon 
the  crista  ampullaris,  and  that  the  direction  of  this  flow  gov- 
erns the  direction  of  the  nystagmus.  That  the  vestibular  ap- 
paratus is  the  chief  organ  of  equilibrium. 

A  few  persons  show  a  spontaneous  vestibular  nystagmus, 
which  is  characterized  by  appearing  when  the  gaze  is  directed 
toward  the  external  canthus  of  either  side,  and  is  increased 
if  this  position  of  the  eyes  is  maintained. 

THEORY. 

The  slow  or  vestibular  component  of  the  nystagmus  arises 
in  the  end  organ  of  the  vestibular  nerve  and  is  transmitted  to 
its  own  and  the  eye  muscle  centers,  thence  to  the  eyes.  The 
quick  component  is  cortical,  from  the  gyrus  angularis — and 
is  a  movement  of  recovery. 

SYNCHRONIC    THEORY. 

It  is  impossible  for  me  to  conceive  that  one  canal  of  a  pair 
functionates  while  its  companion  is  at  rest,  because  in  the  ex- 
perimental production  of  nystagmus  by  turning,  both  must  be 
actuated  at  the  same  time  by  the  flow  of  their  endolymph. 
This  flow  is  in  opposite  directions  in  the  opposite  ampullse,  and, 
therefore,  moves  the  cupula  toward  the  utriculus  on  one  side 
and  away  from  it  on  the  other,  at  the  same  moment.  There  must 
be  a  direction  of  greatest  and  one  of  least  physiologic  activity. 
That  canal  governs  in  which  the  movement  is  in  the  direction 
of  greatest  physiologic  activity,  irrespective  of  which  canal  of 
a  pair  has  been  stimulated.  There  is,  of  course,  a  position  of 
rest,  which  is  assumed  in  both  canals  at  the  same  time,  when 
neither  is  functionating.  I  have  shown  the  direction  of  great- 
est activity  in  the  horizontal  pair  to  be  away  from  the  utriculus 
— and  in  the  anterior  vertical  pair,  toward  it.  The  action  in 
the  posterior  vertical  pair  has  been  insufficiently  studied,  as 
they  are  difficult  to  actuate  either  by  thermic  influences  or 
galvanism.  The  statements  which  have  been  made  concern- 
ing them  in  this  paper  are  statements  of  fact  only.  It  is  more 
than  probable,  however,  that  the  principles  governing  their 
action   are  identical   with   those    governing    the    other    two 
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pairs,  modified  only  by  their  anatomic  position  and  the  posi- 
tions'of  their  cristae  in  the  ampullje. 

Xystagmus  by  turning  has  three  stages :  Primary,  during 
turning;  after  nystaginus.  when  turning  ceases;  ultimate 
nystagmus,  which  sometimes  follows  after-nystagmus. 

Xystagmus  during  turning  is  in  the  direction  of  turning,  as 
a  rule. 

After  nystagmus  is  in  the  opposite  direction  to  turning, 
the  only  exception  being  when  the  head  is  inclined  90  degrees 
backward.  It  is  either  horizontal,  rotary,  vertical  or  com- 
pound, depending  upon  the  position  of  the  head  during  turn- 
ing. The  average  duration  after  ten  turnings  is  41  seconds 
to  the  right  and  39  to  the  left  for  horizontal ;  24  to  the  right 
and  29  to  the  left  for  rotary  nystagmus. 

CALORIC    NYSTAGMUS. 

Is  produced  by  the  application  of  heat  or  cold  to  the  tym- 
panic cavity. 

Cold  produces  nystagmus  to  the  opposite  side. 

Heat  produces  nystagmus  to  the  heated  side. 

The  plane  of  nystagmus  from  cold  is  compound,  horizontal 
and  rotary.     That  from  heat  is 'rotary. 

Temperature  applied  which  is  the  same  as  the  body  tem- 
perature produces  no  reaction.  When  a  temperature  higher 
or  lower  than  that  of  the  body  is  applied  to  both  ears  at  the 
same  time,  nystagmus  occurs  to  either  side  by  looking  in  the 
extreme  lateral  direction,  but  differs  from  the  normal  spon- 
taneous by  being  more  severe.  It  decreases  with  time.  It 
ceases  immediately  upon  fixation  of  vision  straight  ahead. 

The  accompanying  symptoms  are  vertigo,  nausea  and  vomit- 
ing, especially  of  rotary  nystagmus. 

Seeming  movements  of  near-by  objects,  varying  in  direction 
with  different  individuals,  and  seeming  movement  of  the  body 
are  quite  different. 

VESTIBULAR  ATAXIA. 

Reactionary  movements  of  the  body  of  an  ataxic  chaarcter 
can  usually  be  elicited.  This  falling  or  reactionary  movement 
is  always  in  the  opposite  direction  to  the  quick  component  of 
the  nystagmus,  in  persons  of  stable  nervous  system.     When 
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this  rule  is  violated,  the  person  is  neurasthenic  or  has  other 
graver  nervous  lesion  interfering  with  correct  physiologic 
activity.  It  bears  no  relation  to  the  intensity  of  the  nystagmus 
artificially  produced. 

GALVANIC    NYSTAGMUS. 

Two  to  four  milliamperes  will  produce  nystagmus  if  one 
electrode  is  placed  on  the  right  and  the  other  on  the  left  tragus 
or  mastoid.  When  one  electrode  is  placed  before  the  ear  and 
the  other  held  in  the  hand^  24  milliaraperes  will  be  required. 
Cathelectrotonus  produces  the  same  nystagmus  as  heat ;  anelec- 
trotonus,  the  same  as  cold  in  caloric  nystagmus. 

The  nystagmus  is  most  plainly  seen  when  the  gaze  is  directed 
toward  the  extreme  lateral  position. 


XIX. 

PRELLMIXARY  REPORT  OF  THE  IMPROVED  TECH- 

XIC   (jF   the  THIERSCH   GRAFT   FOLLOWING 

THE  RADICAL   MASTOID  OPERATION.* 

Bv  Cl-llex  F.  Weltv,  M.  D., 

Sax  Francisco. 

In  a  preliminary  report  of  the  improved  technic  of  the 
Thiersch  graft  following  the  radical  mastoid  operation,  it  is 
very  essential  that  the  operation  be  done  in  a  very  thorough 
manner. 

Every  individual  cell  is  destroyed  until  hard  bone  is  en- 
countered, or  the  dura,  sinus  or  nerve  uncovered.  This  final 
destruction  of  cancellous  bone  is  best  accomplished  with  a 
hand  burr.  It  may  be  done  with  a  burr  driven  by  electricity ; 
however.  I  prefer  such  burr  for  the  bone  of  greater  density. 
It  is  very  essential  that  all  the  uneven  surfaces  be  made  per- 
pectly  smooth. 

The  outer  part  of  the  bony  meatus  must  be  removed  suffi- 
ciently to  be  on  a  horizontal  plane  with  the  floor  of  the  tym- 
panic cavity.  The  posterior  bony  wall  must  be  cut  down  to 
the  floor  of  the  newly  made  bony  meatus.  By  this  procedure 
more  room  is  gained  and  the  pocket  which  was  formed  by  the 
tympanic  cavity  has  been  eliminated.  In  the  removal  of  the 
posterior  bony  meatus  and  facial  spur,  great  care  must  be 
exercised  in  not  injuring  the  facial  nerve.  This  is  best  over- 
come by  chiselling  the  wall  away  with  large  chisels  and 
w^orking  parallel  to  the  nerv^e.  so  that  in  the  event  that  the 
nerve  is  uncovered,  it  would  not  be  cut.  This  particular  point 
will  enable  the  operator  to  remove  more  bone  than  any  other, 
with  more  safety  to  the  facial — in  fact  the  facial  cannot  be 
cut  by  an  experienced  operator. 

The  mucous  membrane  of  the    tympanic    cavity    must    be 

*Read  before  the  meeting  of  the  San  Francisco  County  Medical 
Society,  October  11,  1910. 
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entirely  removed.  I  literally  mean  that  after  a  very  thorough 
inspection,  none  can  be  detected.  At  this  place  it  will  be  neces- 
sary in  most  cases  to  use  a  hemostatic  agent  of  some  kind',  as 
hot  saline  solution,  peroxid  of  hydrogen  or  adrenalin. 

Most  careful  attention  must  be  directed  to  the  tube  in  order 
to  remove  the  mucous  membrane  thoroughly. 

The  tympanic  wall  should  be  so  thoroughly  removed  by 
chisel  and  made  smooth  by  burrs,  that  the  small  searchers  of 
Jansen's  will  not  be  arrested. 

Everything  that  has  been  said  so  far  is  absolutely  import- 
ant in  every  radical  operation.  However,  it  is  much  more 
important  when  Thiersch  grafts  are  to  be  applied,  as  any  in- 
fection that  may  remain  in  the  bone  will  ultimately  destroy 
the  graft  and  the  purpose  will  fail  of  accomplishment. 

The  Neumann  plastic  should  be  made  in  preference  to  all 
others  for  this  particular  procedure,  the  upper  and  lower 
flap  sutured  in  place,  and  the  point  of  the  V  sutured  to  the 
auricle.  The  sutures  to  be  used  in  holding  the  V  part  of  the 
plastic  should  be  catgut.  The  sutures  for  the  upper  and  lower 
flap  are  best  of  catgut ;  if  not,  they  must  be  removed'  when 
the   skin-graft  is   applied. 

The  use  of  other  sutures,  if  allowed  to  remain,  may  or 
may  not  cause  trouble  in  the  after  treatment  of  the  case. 

The  toilet  of  the  operation  having  been  completed,  the 
patient  is  put  to  bed  and  is  encouraged  to  go  about  as  soon 
as  possible.  Four  days  following  the  radical  ear  operation, 
the  Thiersch  grafts  are  applied,  this  particular  time  being 
selected  because  the  granulations  are  comparatively  small ; 
in  some  cases  they  are  cjuite  large.  I  have  used  the  grafts 
earlier,  but  of  late  I  have  selected  the  fourth  day  as  the  best 
for  all  cases.  In  the  near  future  I  am  going  to  use  this  same- 
procedure  in  detail  at  my  first  operation.  On  the  fourth  day, 
patient  being  anesthetized,  the  operative  field  is  cleaned  in  the 
usual  way.  The  whole  cavity  will  be  found  covered  with 
granulations,  all  of  which  must  be  most  carefully  removed, 
special  attention  being  directed  to  the  tube.  At  this  time 
I  use  hot  saline  solution  as  a  hemostatic  agent,  inspecting  the 
cavity  from  time  to  time ;  finally  to  reassure  myself,  I  use 
peroxid  of  hydrogen  several  times.  When  I  am  satisfied 
beyond  a  question  of  doubt  that  everything  is  away,  I  put  in 
gauze  saturated'  with  adrenalin  ;  this  gauze  is  held  in  the  cavity 
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under  pressure  by  an  assistant  while  the  grafts  are  being 
prepared.  At  the  time  I  begin  my  preparation  of  the  ear, 
the  nurses  are  preparing  the  leg  or  part  from  which  the 
grafts  are  to  be  taken.  In  this  preparation,  bichlorid  has 
never  been  used.  Sterile  salt  solution  is  used  in  excess,  fol- 
lowing all  the  other  aseptic  procedures. 

I  try  to  get  about  three  or  four  grafts  one-half  inch  wide 
by  one  and  one-half  inches  long.  Some  smaller  ones  one- 
fourth  inch  by  one-half  inch.  Some  of  the  grafts  may  be 
lost  in  preparation  or  in  applying  them. 

The  grafts  are  taken  from  the  razor  directly  to  the  Jansen 
spatula,  and  after  all  edges  are  straightened  they  are  put  aside 
for  use.  When  grafts  are  in  readiness,  the  adrenalin  tampon 
is  removed  from  the  ear.  The  cavitj'  will  be  found  to  be 
absolutely  dry,  and  if  not,  more  adrenalin  must  be  used;  the 
cavity  must  be  free  from  oozing  blood  or  the  grafts  will  not 
adhere. 

The  first  one  is  fastened  with  a  searcher  into  the  tube, 
bringing  it  out  over  the  floor  of  the  tympanic  cavity  posterior- 
ly. The  second,  superior  to  the  first,  brought  back  over  facial 
into  mastoid  cavity.  The  third  usually  covers  the  remaining 
wall  of  the  attic  and  antrum.  The  three  that  have  been  used  are 
the  larger  ones.  The  uncovered  areas  that  are  now  left  are 
covered'  by  the  remaining  grafts,  the  one  being  selected  that 
will  cover  the  denuded  area  best.  Small  pledgets  of  cotton 
are  now  used  to  fix  the  grafts, — they  must  be  so  small  that 
they  do  not  touch  either  surface  while  being  put  in  place. 
The  first  one  is  put  over  the  tube ;  the  second  firmly  applied  to 
the  posterior  inferior  quadrant,  the  next  over  the  stapes,  and 
so  on  until  all  the  grafts  are  held  well  in  place  so  they  will 
not  be  materially  disturbed  when  a  d'ry  tampon  is  introduced. 
The  size  of  this  tampon  will  correspond  to  a  piece  of  gauze 
four  or  six  inches  square.  After  the  dry  gauze,  a  similar 
piece  of  gauze  is  saturated  with  oil  of  vaselin,  and  packed 
within  the  mastoid  cavity;  after  this  a  similar  piece,  in  size 
larger  or  smaller  as  the  occasion  may  demand,  to  fill  the  entire 
cavity   made   by  the  operation. 

The  posterior  wound  is  now  closed  in  the  usual  manner. 
It  will  be  found'  that  an  additional  tampon  by  way  of  the 
meatus  will  assist  materially  in  holding  the  plastic  in  the  way 
intended,  resulting  in  a  very  large  meatus,  with  cut  surfaces 
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all  within  the  ear.  This  materially  adds  to  the  comfort  of 
the  patient  as  well  as  preventing  a  contracted  meatus.  The 
outside  dressing  is  as  usual.  The  ear  tampons  are  removed 
on  the  fourth  day.  If  there  is  any  difficulty  or  pain  in  the 
removal  of  the  tampons,  contrary  to  the  ordinary  teachings, 
peroxid  of  hydrogen  may  be  used  in  excess  to  soften  and 
loosen  the  tampons,  and  stop  the  bleeding,  so  that  the  small 
cotton  fasteners  that  are  put  in  to  hold  the  grafts  in  place 
may  be  seen  and  taken  away. 

In  50  per  cent  of  the  cases  a  white  cavity  will  be  seen ;  in 
fact  this  is  always  the  case  when  time  is  taken  to  stop  the 
bleeding  that  comes  from  the  inner  surface  of  the  soft  parts 
that  have  been  sutured-  and  could  not  be  covered  by  graft. 
This  is  the  improved  technic  of  the  Thiersch  graft  in  the 
radical  ear  operation. 

In  fact  a  graft  never  adheres  to  the  tampons  so  as  to  be 
torn  from  its  attachments.  I  say  attachments,  because  I  pur- 
posely pulled'  one  away  for  experimental  purposes ;  it  was  so 
firmly  attached  that  the  ordinary  Politzer  ear  forceps  would 
slip  off.  I  was  compelled  to  use  an  anatomic  forceps  and 
hold  with  considerable  strength  in  order  to  pull  the  graft 
away. 

In  some  of  the  cases  the  outer  layer  of  epidermis  would 
loosen ;  this  occurs  in  ten  days  or  two  weeks  after  the  grafts 
have  been  applied ;  they  always  leave  a  delicate  epidermis  that 
hardens  in  a  very  short  time.  I  hardly  know  how  to  account 
for  the  fact  that  in  some  cases  the  entire  graft  remains  in 
place  while  in  others  the  outer  layer  comes  away.  The  only 
explanation  that  I  can  offer  is  that  in  some  instances  the  graft 
is  too  thick.  However,  this  does  not  seem  to  be  serious,  as 
the  cases  heal  in  about  the  same  time.  Occasionally  it  will 
happen  that  granulation  tissue  makes  its  appearance  when  the 
edges  of  the  graft  are  not  in  perfect  apposition.  They  are 
very  easily  destroyed  with  the  ring  knife.  At  the  following 
dressing  the  denuded  area  will  be  found  completely  d'ermat- 
ized. 

Occasionally  excessive  granulation  tissue  makes  its  appear- 
ance posteriorly  in  the  region  of  the  plastic.  This  is  removed 
with  curette  and  packed  tight  with  gauze  saturated  with 
sterile  oil  of  vaselin.  Contrary  to  the  teaching  of  today, 
bichlorid  of  mercury  is  used  to  irrigate  the  cavity.     This  is 
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necessary  where  there  is  an  unusual  amount  of  pus  or  odbr 
from  secretion.  In  other  instances  where  there  is  more  debris 
than  there  should  be,  I  always  irrigate  with  the  intratympanic 
canula  and  under  inspection,  so  that  the  force  of  the  stream 
is  directed  to  the  particular  spot  that  requires  attention.  I 
also  irrigate  with  normal  salt  solution  and  boracic  acid. 

.As  has  been  said  before,  the  oil  dressing  is  removed  in  four 
days  or  sooner  if  necessary.  In  two  days  a  second'  dressing 
is  made  which  includes  an  irrigation  of  bichlorid  of  mercury 
1-3000,  and  from  this  time  on  it  is  dressed  daily  until  complete 
recovery. 

It  is  necessary  to  use  the  bichlorid  irrigation  at  the  second 
dressing  to  remove  disagreeable  odor  that  is  caused  by  the 
oil  of  vaselin  becoming  rancid.  This  happened  in  all  my 
cases,  however,  and  I  did  not  care  to  make  a  change  until  this 
report  had  been  made.  In  a  case  operated  upon  a  few  days 
ago,  I  used  Yi  per  cent  solution  of  carbolic  acid  in  paraffin  oil, 
U.  S.  P.,  and'  to  my  surprise,  there  was  no  odor ;  besides,  the 
mastoid  cavity  was  in  better  condition  than  in  any  of  my 
previously  operated  cases.  In  fact  the  case  is  so  near  well 
in  two  weeks,  that  it  is  difficult  to  find  uncovered  areas.  I 
believe  this  antiseptic  added  to  the  oil  will  further  materially 
improve  the  technic.  This  case  is  not  included  in  those  re- 
ported. 

PRKPARATIOX    OF   OIL. 

I  had  recently  made  for  me  a  10  cc.  ampoule  of  Yz  per  cent 
solution  of  carbolic  acid  in  paraffin  oil,  U.  S.  P.,  or  hydrocar- 
bon oil;  to  be  heated  one-half  hour  at  150°C — and  repeat  the 
same  procedure  in  twenty-four  hours. 

This  has  yielded  better  results  than  the  plain  Cheseborough 
oil  of  vaselin  that  has  simply  been  sterilized. 

The  final  procedure  of  every  dressing  is  a  thorough  drj-ing 
of  the  ear.  Pulverized  acid  boracic  is  blown  into  the  ear  and 
then  use  is  made  of  single  small  pieces  of  gauze  one-half  inch 
square  with  a  small  roll  of  gauze  to  fit  snugly  into  the  outer 
meatus.  As  a  rule  the  bandage  is  left  off  ten  to  twelve  days 
following  the  original  operation. 

In  several  of  the  cases  vertigo  was  complained  of  for  some 
time.  In  three  instances  it  has  continued  after  the  ear  was  en- 
tirely dry.   The  only  explanation  that  I  can  offer  is  that  of  a 
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circumscribed  labyrinthitis  that  has  not  entirely  recovered — 
there  remains  a  hyperemia  of  the  bony  canal,  or  that  the  canal 
is  simply  covered  by  epidermis,  and  is  more  or  less  influenced 
by  the  atmospheric  temperature.  However,  to  offset  this 
latter,  I  have  packed  the  meatus  and  it  did  not  seem  to  have 
any  influence.  Another  reason  that  had  occurred  to  me,  that 
of"  pressure  on  the  stapes  of  the  graft. 

The  only  cases  that  were  excluded  from  this  series  of  21 
cases,  were  one  of  labyrinth  suppuration  and  two  in  which 
the  dura  was  so  diseased  that  it  would  not  have  been  safe  to 
use  a  skin-graft. 

Case  107 — hearing  not  improved.  Can  offer  no  explana- 
tion. In  my  history  card  she  is  marked  lengthened  Schwa- 
bach. 

Case  1 19 — hearing  made  worse.  This  case  had  an  acute 
serous  labyrinthitis  which  subsided ;  two  weeks  later  had  a 
similar  attack. 

Case  121-122 — ^hearing  made  worse.  Can  offer  no  other 
explanation  than  an  impaired  cochlea  as  was  shown  by  the 
Schwabach  test.  This  patient  had  a  circumscribed  labyrinthi- 
tis as  well.  This  is  also  one  of  the  patients  who  has  more  or 
less  vertigo  and  tinnitus.  This  is  disappearing  and  I  believe  in 
a  comparatively  short  time  will  be  entirely  gone. 

Case  123 — Perfect  result  but  I  have  no  way  of  measuring 
the  hearing. 

The  eighteen  cases  show  a  remarkably  rapid'  recovery ;  4 
cured  in  three  weeks,  10  cured  in  four  weeks,  and  4  cured  in 
six  weeks.  In  the  series  of  18  cases,  the  hearing  was  im- 
proved in  14,  11  of  them  could  hear  a  whisper  15  feet  or  more, 
and  7  could  hear  a  whisper  25  feet  or  more. 

In  conclusion  I  make  the  statement  unreservedly  that  every 
case  of  chronic  suppuration  is  dangerous  to  the  individual 
and  should  be  operated  upon,  and  that  all  cases  will  recover  if 
operation  is  properly  performed;  that  the  hearing  will  be 
improved  in  the  large  majority  of  cases ;  that  there  is  no 
danger  associated  with  the  operation  provided  the  labyrinth 
is  intact.  This  latter  statement  is  based  on  approximately 
two   hundred   mastoid   operations. 
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Case  104. — 26  years,  female.  Discharge  from  ear  since 
childhood.     Complains  of  occasional  vertigo  and'  tinnitus. 

Examination. — No  pain  on  superficial  or  deep  pressure. 
Offensive  discharge.  Anteriorly  and  above  part  of  the  attic 
wall  is  destroyed.  Below,  granulations  and  a  whitish  mass. 
Weber  to  bad  ear.  Schwabach,  short.  Whisper  6  inches. 
Spontaneous  nystagmus,  negative.  Caloric  test  positive. 
Hearing  tube  whisper,  positive. 

Operative  Findings. — Attic,  antrum  and  mastoid  cells  filled 
with  cholesteatoma  and  pus.  Sinus  uncovered.  Skin-graft 
as  usual.  Recovery,  forty-two  days.  Whisper  6  feet,  im- 
proved. 

Case  105. — Jos.  C,  14  years.  Two  years  ago  had  an  acute 
otitis  media  following  scarlet  fever ;  the  ear  has  continued  to 
discharge  ever  since.  For  the  last  year  has  had  more  or  less 
pain  in  the  ear,  occasional  pain  in  mastoid  region.  Complains 
of  vertigo  and  tinnitus  at  times. 

Examination. — Extreme  tenderness  over  tip  of  mastoid, 
membrane  entirely  destroyed,  a  bony  fistula  just  over  and  in 
front  of  the  short  process.  A  fetid  discharge.  Weber  to 
bad  ear.  Schwabach,  lengthened.  Rinne,  negative.  Speech, 
"water,"'  6  feet.  Spontaneous  nystagmus,  negative.  Caloric 
test  positive,  exaggerated.  Hearing  tube,  positive.  Fistula 
symptoms,  negative. 

Operative  Findings. — Large  cholesteatoma,  his  attacks  of 
dizziness  increased  by  treatment,  due  probably  to  the  fact  that 
the  cholesteatoma  absorbed  more  water  and  thereby  prod'uced 
pressure  on  the  horizontal  canal.  The  canal  stood  out  quite 
prominently.  In  my  efifort  to  remove  all  the  carious  bone,  I 
produced  a  fistula.  This  did  not  seem  to  have  any  effect 
whatsoever,  as  he  did  not  complain  of  dizziness  after  the 
operation.  On  the  fourth  day,  graft.  Has  made  an  uninter- 
rupted recovery.  Conversation,  "water,"  15  feet.  Twenty- 
eight  d'ays  complete  healing. 

Case  107. — Female,  28  years.  Alcoholic  and  drug  fiend. 
Discharge  from  ear  since  childhood.  Headache  over  this 
side  of  the  head.     No  dizziness. 

Examifiation. — Right  ear,  large  polypus  almost  filling 
meatus,  offensive  discharge.  Whisper,  3  feet.  Weber  to 
bad   ear.      Rinne,   negative.      Spontaneous    nystagmus,   nega- 
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tive.     Caloric  test,  positive.    Hearing  tube,  positive.     Choles- 
teatoma. Whisper,  3  feet.   Six  weeks  complete  epidermization. 

Case  108. — Female,  23  years.  Marriea',  three  children. 
Discharge  from  both  ears  since  childhood.  Two  years  ago, 
had  report  in  right  ear,  was  so  ill  following  that  was  compelled 
to  go  to  bed.  Dizziness  and  vomiting.  Since  then  does  not 
hear  from  this  ear.  Discharge  stopped.  For  some  months 
past  has  been  having  dizzy  spells  and  vomiting  following,  pain 
on  left  side  of  head. 

Examination. — On  pressure  pain  on  whole  side  of  head, 
especially  over  tip.  Foul,  offensive  discharge.  Weber  to  this 
ear.  Schwabach,  normal.  Rinne,  negative.  Spontaneous 
nystagmus,  negative.  Caloric  test,  positive.  Hypersensitive. 
Vertigo  and  tinnitus  present.  Hearing  tube,  positive.  Fistula 
symptom,  negative.    Hearing,  whisper,  "water,"  12  feet. 

Operative  findings. — Cholesteatoma,  horizontal  canal  pro- 
jecting well  into  the  cavity.  During  the  time  of  healing  and 
some  time  since  patient  has  complained  of  dizziness — wnth 
lessened  severity  and  at  present  some  months  after  operation 
has  it  occasionally.  The  only  explanation  that  I  can  offer  is 
that  the  horizontal  canal  is  covered  only  by  graft,  thereby 
exposed  to  the  air.  or  from  pressvire  of  graft  on  stapes.  Hear- 
ing, "water,"  26  feet.     Four  weeks. 

Case  109. — Male,  age  10.  Has  had  discharge  from  ear 
since  three  years  of  age.  Was  und'er  continuous  treatment 
until  one  year  ago.  Since  then  the  ear  has  been  syringed  by 
mother  once  daily.  Complains  of  pain  back  of  ear,  pain  over 
w-hole  side  of  head,  acute  exacerbation. 

Examination. — Whole  side  of  head  painful  to  touch.  Mast- 
oid exquisitely  sensitive.  Temperature,  100.  Foul,  offensive 
discharge.  Bulging  posterior  wall.  Weber  to  this  ear.  Rinne, 
negative.  Schwabach,  normal.  Vertigo  present.  Occasional 
tinnitus.  Spontaneous  nystagmus,  negative.  Caloric  test,  pos- 
itive. Nystagmus  after  turning,  40"-40".  Hearing  tube,  whis- 
per, positive.     Hearing  before  operation,  1  foot. 

Operatize  Findings. — Cholesteatoma,  dura  and  sinus  uncov- 
ered by  caries.  Grafts  four  d'ays  later.  Made  good  recovery. 
Hearing  at  25  feet.     Four  wrecks  duration  of  treatment. 

Case  110. — Age  14.  For  past  year  has  had  discharge  from 
left  ear,  has  been  under  treatment  all  the  time.     During  the 
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last  year  has  had  dizzy  spells  with  increasing  frequency.  Has 
had  pain  back  of  ear  several  times  during  last  year.  Com- 
plains of  frontal  headache. 

Exatnination. — Painful  on  deep  pressure  over  the  mastoid. 
Foul,  offensive  discharge,  masses  of  debris,  probably  choles- 
teatoma. Treated  by  intratympanic  irrigation.  Two  weeks 
later  returned  with  an  acute  exacerbation  of  the  chronic  sup- 
puration, increasing  dizziness.  Weber,  bad  ear.  Rinne,  negative. 
Schwabach,  about  normal.  Vertigo  and  tinnitus  present. 
Spontaneous  nystagmus,  negative.  Caloric  nystagmus,  posi- 
tive, hypersensitive.  Nystagmus  after  turning  35"-36".  Hear- 
ing tube,  positive  for  whisper.     Hearing,  1  foot. 

Findings.- — Cholesteatoma,  attic,  antrum  and  mastoid  cells. 
Horizontal  canal  prominent  from  destruction  of  bone.  In  re- 
moving carious  bone  from  horizontal  canal  a  fistula  was  pro- 
duced. Spontaneous  nystagmus  to  the  opposite  side  for  a  few 
d'ays,  no  other  symptoms.  Graft  four  days  after  operation. 
Uninterrupted  recovery.     Hearing  at  25  feet. 

Case  111. — Male,  age  25.  Chronic  discharges  for  one  year 
and  a  half.  Complains  of  pain  during  the  night.  Frequent 
attacks  of  vertigo.     Headache  over  this  side  of  head. 

Examination. — No  pain  on  deep  pressure  or  percussion. 
Foul,  offensive  discharge.  iNIasses  of  epidermis.  Under 
treatment  dizzy  spells  increased  in  frequency.  Drum  mem- 
brane entirely  destroyed  and  whitish  masses  seen  high  up. 
Weber  to  this  ear.  Schwabach,  lengthened.  Whisper,  "pa- 
per," 3  inches.  Hearing  tube  (7  feet),  whisper  positive.  Cal- 
oric test,  positive,  exaggerated.     No  spontaneous  nystagmus. 

Operative  Findings. — Cholesteatoma  and  a  necrotic  mastoid. 
Horizontal  canal  stood  out  quite  prominently.  I  explain  the 
increasing  vertigo  by  the  fact  that  the  cholesteatoma  absorbed 
some  of  the  water,  making  more  pressure  on  the  horizontal 
canal.     Whisper,  6  feet,  40  days. 

Cask  113. — Female,  age  ZZ.  Discharge  from  ear  since  child- 
hood. Headache  on  same  side  of  head,  back  and  front.  No 
dizziness.  Had  an  acute  exacerbation  3  or  4  months  ago. 
Never  treated  before. 

Examination: — Mastoid  sensitive  on  deep  pressure.  Mem- 
brane destroyed,  masses  of  cholesteatoma  protruding  from 
above.     Weber  to    this    ear.     Rinne,  negative.     Schwabach, 
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shortened.     Spontaneous   nystagmus,  negative.     Caloric    test, 
positive.     Whisper,  "paper,"  3  feet. 

Operative  Findings. — Attic  and  antrum  filled  with  a  mass  of 
cholesteatoma.  Some  few  mastoid  cells  carious.  Skin-graft, 
fourth  day.  In  four  days,  first  dressing.  Cavity  white.  Com- 
pletely healed  in  three  weeks,  twenty-one  days. 

Case  115.— Male,  age  26.  Patient  gives  a  history  of  dis- 
charge for  one  year.  Some  vertigo.  Has  been  treated  for 
six  weeks  by  intratympanic  irrigation. 

Examination. — Xo  pain  on  deep  pressure  or  percussion. 
Foul,  offensive  discharge.  Cholesteatoma.  Entire  destruc- 
tion of  membrane.  Weber  in  both  ears.  Schwabach,  short. 
Rinne,  positive.  Xo  spontaneous  nystagmus.  Caloric  nystag- 
mus, positive.    Hearing,  whisper,  "paper,"  15  feet. 

Operative  Findings. — Large  cholesteatoma  filling  antrum 
and  extending  into  mastoid  cells.  Skin-graft  in  four  days. 
Dressed  in  four  days  and  so  continued  daily  until  well,  twenty- 
eight  days.    Whisper,  "paper."  26  feet  and  more. 

Case  117. — Male,  age  16.  Discharge  from  both  ears  since 
childhood.  Left  ear  operated  three  times  in  X^ew  York  City. 
Reoperated  by  myself.  Completely  dry.  X^o  hearing  prior  to 
operation. 

Right  Ear  Examination. — Foul,  offensive  discharge.  Masses 
of  epidermis,  probably  cholesteatoma.  Occasional  dizzy  at- 
tacks. Entire  destruction  of  membrane.  Whisper,  "paper," 
1  foot.  Weber  to  discharging  ear.  Rinne,  negative.  Schwa- 
bach, shortened.  Xo  vertigo  or  tinnitus.  Spontaneous  nys- 
tagmus, negative.  Caloric  nystagmus,  positive.  Fistula  symp- 
toms, negative. 

Operative  Findings. — Extensive  caries  of  the  entire  mastoid. 
Skin-graft  in  usual  way.  Recovery  in  four  weeks.  Whisper, 
"paper,"  1  foot:  after  whisper,  "paper,"  6  feet. 

Case  119. — Male,  age  16.  Two  years  ago, had  pneumonia. 
Acute  mastoiditis  requiring  operation,  during  the  height  of 
the  pneumonia.  Made  complete  recovery.  Ear  well  for  sev- 
eral months,  would  discharge  at  intervals.  In  two  years'  time 
the  d'ischarge  disappeared  entirely  ten  or  twelve  times.  De- 
cided a  radical  operation  necessary. 

Examination. — X'o   pain   on    superficial   or    deep   pressure. 
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Heart  shaped  perforation  in  inferior  quadrant.  Weber  to  this 
ear.  Schwabach,  normal.  Rinne,  positive.  Whisper,  "water," 
25  feet.    Caloric  test,  positive. 

Operative  Findings. — The  cavity  which  had  been  made  by 
the  former  operation  had  been  entirely  filled  with  bone  which 
was  composed  of  small  and  large  cells  which  were  infected'. 
The  whole  tip  removed.  The  cell  extended  almost  to  the 
median  line  of  the  posterior  wall  of  the  cranium.  The  right 
angle  incision  closed.  Second  day  after  operation  marked 
nystagmus  to  the  opposite  side ;  repeated  vomiting.  Could 
hear  in  this  ear.     Diagnosed  serous  labyrinthitis. 

Skin-graft  fourth  day.  Immediately  after  this,  vertigo, 
nausea  and  vomiting  disappeared.  Was  sitting  up  the  fol- 
lowing day. 

At  my  first  dressing  I  found  all  the  clamps  and  stitches 
taken  out.  I  think  the  patient  did  this.  The  whole  cavity  was 
very  much  infected.  Dressed  daily.  Improving.  Twelve 
days  later  so  dizzy  that  cannot  leave  his  bed.  Vomiting  at 
intervals  for  two  days.  Hearing.  No  temperature.  Two  days 
later  some,  dizziness.  No  vomiting.  Nystagmus  somewhat 
lessened.  Recovery  in  four  weeks.  Whisper,  "glass,"  3  feet. 
Wound  back  of  ear  closed  August  1st.  No  more  dizziness. 
Nystagmus  almost  gone. 

Case  120. — Male,  age  9.  Has  had  discharge  from  ear  for 
last  seven  years.  Has  had  repeated  acute  exacerbations,  pres- 
ent one  began  three  days  ago.  No  discharge  at  present.  Com- 
plains of  vertigo  and  tinnitus. 

Examination. — Left  side  of  head  painful  to  pressure.  Su- 
perficial temperature  of  this  side  increased  in  comparison  with 
other  side.  So  much  bulging  of  the  posterior  superior  canal 
that  it  almost  fills  the  meatus.  Temperature  102.2°.  Weber 
to  this  ear.  Schwabach,  normal.  Rinne,  negative.  Whisper, 
"paper,"  1  foot.  Caloric,  positive. 

Operative  Findings. — Cholesteatoma.  Dura  uncovered  by 
caries.  Sinus  uncovered  by  caries.  Recovery  in  three  weeks. 
Whisper,  "paper,"  6  feet. 

Case  121-122. — Female,  age  29.  Offensive  discharge  from 
both  ears  since  childhood.  One  year  ago  right  ear  stopped 
discharging.     Complains  of  dizzy  spells. 

Examination. — Right  ear,  not  sensitive  to  pressure  or  per- 
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cussion.  Masses  of  epidermis.  Foul  smelling  cholesteatoma. 
Membrane  entirely  destroyed.  Weber  to  both  ears.  Schwa- 
bach,  somewhat  shortened.  R.  E.,  whisper,  "water,"  6  inches. 
Spontaneous  nystagmus  to  the  opposite  side.  More  pronounced 
to  the  right  side.  Caloric  reaction  positive.  Fistula  symp- 
toms negative.    Operation  in  usual  way. 

Findings. — Caries  of  mastoid  cells  and  antrum.  Foul  pus. 
EHira  uncovered  by  chisel.  Fourth  day,  skin-graft.  Com- 
plained of  some  pain.  Dressed  third  day,  one  bleeding  fol- 
lowed. Some  pain  following  day.  Changed  dressing,  re- 
moved' two  cotton  balls.  Entire  graft  in  place,  cavity  white, 
bleeding  from  under  side  of  outside  flap. 

Left  ear.  no  pain  on  deep  pressure  or  percussion.  Foul, 
offensive  discharge.  Classes  of  epidermis  simulating  choles- 
teatoma. Membrane  entirely  destroyed.  Weber  in  both  ears. 
Whisper,  "paper,''  3  feet.  Schwabach  somewhat  shortened. 
Rinne,  negative.  Spontaneous  nystagmus  to  both  sides. 
More  pronounced  to  opposite  side.  Caloric  reaction  positive. 
Very  marked'  with  small  amount  of  water.  Fistula  symptoms 
negative.    Operation  usual  way. 

Findings. — Caries  of  mastoid  cells  and  antrum  full  of  pus. 
Sinus  uncovered  by  chisel.  The  horizontal  canal  was  quite 
prominent.  The  cancellous  bone  had  been  destroyed  by  caries. 
Fourth  day,  skin-graft.  Dressed  third  day.  Some  bleeding 
from  outer  flap.  Dressed  following  d'ay  because  of  pain  in 
other  ear  and  some  dizziness.  Cavity  absolutely  white.  Right 
ear,  speech,  "water,"  1  foot.  Recovery  in  three  weeks.  Left 
ear,  speech,  "coiTee,"  3  feet.  Recovery  in  four  weeks.  More  or 
less  vertigo,  some  tinnitus  in  left  ear.  The  vertigo  is  disap- 
pearing gradually. 

Case  123. — Female,  age  4.  Discharge  from  ear  three  and 
one-half  years.  Has  had  severe  pain  back  of  the  ear  repeat- 
edly. About  three  weeks  ago  began  to  have  pain  back  of  ear. 
One  week  ago  began  to  swell  back  of  ear. 

Examination. — Large  swelling  back  of  ear,  fluctuates.  In- 
creased surface  temperature.  Exquisitely  sensitive.  Offen- 
sive discharge.  Heart  shaped  perforation  low  down.  Could 
not  make  fork  examination.  Patient  hears  in  this  ear.  Caloric 
reaction,  positive. 

Operative  Findings. — Destruction  of  the  greater  part  of 
the  posterior  osseous  wall.     Cholesteatoma  filling  up  the  attic 
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and  antrum  which  were  quite  large.  Graft  and  after-treatment 
carried  on  in  usual  way.  Cured  in  four  weeks.  Good  result. 
Must  be  good  hearing  from  appearances. 

Case  124. — Male,  age  30.  Discharge  from  ear  since  infancy 
until  five  or  six  years  ago  when  the  discharge  stopped  entirely. 
Three  or  four  days  ago  began  to  have  pain  back  of  the  ear 
and  over  this  whole  side  of  the  head.  Complains  of  vertigo 
and  tinnitus. 

Examination. — Very  sensitive  over  mastoids.  Whole  side 
of  head  sensitive.  Ear  perfectly  dry.  Entire  destruction  of 
membrane.  No  bulging  of  posterior  wall.  Weber  to  this  ear. 
Rinne,  negative.  Schwabach,  about  normal.  Whisper, 
"chair,"  2  feet.  No  spontaneous  nystagmus.  Caloric  reaction, 
positive  Fistula  symptoms,  negative.  Hearing  tube  (7  feet), 
whisper,  positive. 

.Operative  Findings. — Large  cholesteatoma  with  pus  under 
considerable  pressure.  Dura  uncovered  in  temporal  region 
by  caries,  was  considerably  discolored'.  Was  a  question  if  this 
particular  case  was  safe  for  graft.  Grafted  fourth  day. 
Whisper,  "chair,"'  15  feet.     Thirty-three  days. 

Case  125. — Female,  age  18.  Hip-joint  disease  some  four 
years  ago,  left  with  deformity.  Discharge  from  ear  for  last 
ten  years.  Never  has  had  pain  in  ear  or  back  of  ear.  Head- 
ache on  this  side  of  head  and  attacks  of  vertigo. 

Examination. — Not  painful  on  deep  pressure  in  mastoid 
region.  Offensive  discharge,  entire  destruction  of  membrane. 
Hearing,  speech,  2  feet.  Weber  to  bad  ear.  Rinne,  negative, 
Schwabach,  shortened.  Spontaneous  nystagmus,  negative. 
Caloric  nystagmus,  positive.    Fistula  symptoms,  negative. 

Operative  Findings. — Sclerosed  mastoid,  chloesteatoma. 
Horizontal  canal  stood  out  from  surrounding  bone.  Skin* 
graft  on  fourth  d'ay  in  usual  manner.  Ear  dry  in  four  weeks. 
Hearing,  whimper,  twenty-five   feet. 

In  discussion  Dr.  Horn  -reported  seven  cases  of  skin-graft 
by  my  method  with  approximately  the  same  results  as  to  time 
in  healing  and  to  the  improvement  in  hearing. 
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Pus  in  the  Vein;  Recovery  After  Resection  of  Internal  Jugular.* 

By  Robert  L.  Lougkran,  M.  D., 
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discussion. 

Dr.  Johnson  inquired  whether  the  sinus  infection  occurred 
after  the  first  operative  procedure,  or  if  it  existed  prior  to 
operation.  What  was  the  condition  of  the  sinus  at  the  time 
the  doctor  made  the  first  operation  and  how  long  after  that  did 
he  discover  the  necrotic  spot  on  its  wall?  Were  there  pul- 
sations in  the  sinus,  and  if  so,  for  how  long  did  they  continue 
after  the  first  operation? 

Dr.  Loughran  replied  that  he  thought  that  the  sinus  was 
infected  from  the  time  the  patient  had  the  chill  and  that  the 
infection  had  advanced  without  symptoms  appearing  in  the 
exposed  portion  of  the  sinus  wall  until  the  condition  was 
well  advanced.  Pulsation  of  the  sinus  was  present  at  the 
time  of  the  second  operation  and  had  been  present  previously 
at  the  time  of  the  first  operation.  Pulsation  in  the  exposed 
sinus  was  no  indication  that  blood  was  circulating  through  it. 

♦See  page  134. 
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It  had  been  clearly  demonstrated  that  pulsation  could  l>e 
present  in  a  section  of  the  sinus  that  was  completely  throm- 
bosed, this  pulsation  being  due  to  transmission  through  the 
thrombus  of  a  circulation  going  on  in  the  sinus  above  the 
thrombosed  area.  Pulsation  was,  therefore,  no  contraindi- 
cation to  the  presence  of  a  thrombus. 

In  response  to  an  inquiry  from  Dr.  Dench  as  to  whether 
a  blood  culture  had  been  made,  Dr.  Loughran  said  that  a 
blood  culture  had  been  attempted  on  two  occasions  without 
success,  owing  to  the  impossibility  of  securing  a  blood  ves- 
sel of  sufficient  size  to  obtain  enough  blood  for  examination. 

Paper:     Mechanical   Aids  to   Hearing.* 

By  Percy  Fridexberg,  'M.  D.. 

New  York. 

discussion.  .    • 

D'r.  Dench  agreed  with  Dr.  Fridenberg  that  the  greater 
attractiveness  of  the  surgical  side  of  otology  had  caused  a 
neglect  of  this  side  of  it.  He  himself  has  attended  most 
of  the  sessions  of  the  section  on  otology,  and  this  was  the 
first  time  that  he  had  ever  heard  a  paper  on  the  artificial  aids 
to  hearing.  Some  of  his  patients  use  these  electrical  instru- 
ments with  advantage,  and  others  derive  no  benerit.  Some 
of  them  are  obliged  to  attend  board  meetings,  and  they  find 
that  this  instrument  placed  on  the  table  is  a  great  aid  to  them. 
They  can  sit  about  the  table  and  hear  practically  everything 
that  is  said. 

Regarding  the  portable  type,  where  receivers  are  worn 
either  on  the  waistcoat  or  on  the  dress,  they  are  not  very  val- 
uable. One  of  his  patients  is  frequently  called  upon  as  an  ex- 
pert witness,  and  he  found  that  whether  addressed  by  the 
counsel  or  the  bench,  or  any  other  member  of  the  court,  he 
was  able  to  hear  better  with  this  instrument  than  without 
it ;  but  the  portable  instruments  are  not  of  much  value.  That 
is  due  to  this  carbon  contact.  If  a  current  of  electricity  is 
passed  through  the  particles  of  carbon  for  a  considerable  time 

*See  page  138. 
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polarization  will  result.  This  occurs  with  the  table  instru- 
ment->«.  but  more  with  the  portable  ones.  If  you  have  polar- 
ization the  instrument  is  dead.  That  is  remedied  by  knocking 
the  instrument  against  some  solid  object,  when  the  polariza- 
tion is  destroyed. 

There  have  been  some  rather  amusing  experiences  with 
these  instruments.  One  man  said:  "I  am  all  right;  it  is  not 
necessary  for  me  to  have  any  treatment,  for  I  hear  perfectly 
well.'  He  was  not  really  hearing  at  all,  but  was  reading  the 
lips,  for  whefj  the  instrument  was  examined,  it  was  found  to 
be  turned  off.  The  switch  can  be  turned  off  and  on,  and  he 
was  using  the  instrument  with  the  switch  turned  off. 

In  a  certain  small  proportion  of  cases  these  portable  in- 
struments do  some  good.  Dr.  Dench  is  inclined  to  advise 
patients  to  use  the  simpler  forms — one  of  the  horns  or  trum- 
pets rather  than  the  complicated  electrical  instrument;  the 
electrical  instrument  placed  on  the  table  is  the  choice  in  a 
certain  type  of  cases. 

With  reference  to  the  instruments  which  depend  on  the 
continued  stimulation  of  the  auditory  nerve,  they  are  to  be 
condemned  absolutely.  He  has  a  number  of  cases  under 
observation  where  these  instruments  have  been  used  for  im- 
provement of  the  hearing,  and  without  exception  they  are 
worse  after  its  use  than  before. 

He  agreed  with  Dr.  Fridenberg  that  the  cotton  pledget  is 
the  best  artificial  drum  membrane  we  have.  There  is  one  ad- 
vantage in  using  this  artificial  drum,  for  having  used  them  for 
a  certain  length  of  time  the  hearing  is  better  than  before  the 
artificial  device  was  tried.  That  is  owing  to  the  systematic 
massage  which  takes  place.  Just  as  a  man  with  a  stiff  elbow 
may  be  told  to  carr\'  a  scuttle  of  coal  up  the  stairs  every  day, 
and  by  exercising  the  joint  it  recovers  its  function.  Undoubted 
advantage  has  been  derived  from  the  use  of  this  device  and, 
contrary  to  Dr.  Fridenberg's  experience,  he  has  not  always 
found  them  irritating.  One  patient  used  one  of  them  for 
three  months  without  trouble.  The  patients  get  so  that  they 
can  introduce  the  artificial  drum  better  than  the  doctor  him- 
self, for  they  are  able  to  tell  when  the  pledget  is  in  the  proper 
place.  You  have  only  to  be  careful  that  they  observe  surgical 
cleanliness — that  the  cotton  is  sterile,  the  albolene  with  which 
the  cotton  pledget  is  moistened  is  sterile,  and  that  the  patient 
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washes  his  hands  before  forming  the  cotton  pledget.  If  these 
points  are  attended  to  there  is  not  apt  to  be  trouble. 

With  reference  to  the  concha  tube — that  is  an  old  idea  of 
Politzer's,  and  it  will  be  found  in  one  of  his  books.  He  says 
that  introducing  a  small  rubber  tube  into  the  auditory  meatus 
will  frequently  help  the  hearing  in  old  patients.  In  addition 
to  this  separation  of  the  meatal  walls,  you  have  the  vibra- 
tion which  is  transmitted  from  the  cartilaginous  meatus  to 
the  deeper  structures. 

Dr.  Dench  said  that  he  had  been  much  interested  in  no- 
ticing the  different  forms  of  sound  reflectors  which  Dr.  Friden- 
berg  had  presented.  Light  and  sound  are  reflected  in  the 
same  way.  The  idea  is  to  collect  the  sound  waves  and  throw 
them  into  the  ear  in  parallel  waves.  The  curve  of  the  col- 
lector or  resonator — the  reflector — must  be  more  or  less  par- 
abolic so  as  to  give  the  maximum  amount  of  sound  at  the 
entrance  of  the  tube. 

DtR.  Duel  said  that  his  experience  coincided  with  that  of 
Dr.  Fridenberg  and  Dr.  Dench.  With  regard  to  the  massage 
vibrator  apparatus  which  is  sold  with  the  electrical  device  for 
hearing,  he  had  a  number  of  highly  intelligent  patients  who, 
as  shown  by  careful  functional  tests,  have  grown  steadily  worse 
under  its  use,  and  he  wished  to  add  his  word  of  condemna- 
tion of  it. 

Dr.  Kerrison  said  that  Dr.  Fridenberg's  remarks  on  me- 
chanical aids  to  hearing  were  both  interesting  and  of  practical 
value.  As  bearing  upon  the  mechanism  of  artificial  drums, 
Dr.  Kerrison  wished  to  refer  to  some  recent  experiments  by 
Dr.  Barany  of  Vienna.  Dr.  Barany,  in  common  with  other 
otologists,  found  difficulty  in  explaining  why  the  application 
of  an  artificial  drum  was  in  some  cases  successful  and  in 
others  of  no  advantage  to  the  patient.  He  had  assumed  that 
the  cases  of  failure  were  due  to  the  difficulty  of  accomplish- 
ing proper  contact  with  the  head  of  the  stapes  or  incudo- 
stapedial  articulation.  In  order  to  throw  light  upon  this  he 
tried  the  following  experiment,  using  as  subject  a  patient 
with  chronic  suppurative  otitis  media,  whose  drum  membrane 
was  practically  destroyed.  Into  this  patient's  ear  a  small 
quantity  of  mercury  was  poured.  When  the  patient's  head 
was  bent  toward  the  side  not  experimented  upon,  so  that  the 
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mercurj'  covered  the  inner  tynipanic  wall  and  both  labyrinthine 
\\-indo\vs,  it  was  found  that  the  hearing  was  entirely  cut  off. 
When,  however,  the  head  was  partly  raised  to  the  upright 
position,  it  was  found  that  a  marked  increase  of  hearing  was 
accomplished.  Examining  the  ear,  it  was  found  that  the 
mercury  with  the  head  in  this  position  covered  the  niche  of 
the  round  window,  but  was  not  in  contact  with  the  oval  win- 
dow. Again,  in  order  to  elucidate  this  phenomenon.  Dr.  Bar- 
any  had  constructed  a  small  glass  model  of  the  ear,  consist- 
ing simply  of  a  small  glass  tube  with  a  tubular  depression  or 
prolongation  from  the  lower  end,  this  being  designed  to  rep- 
resent the  niche  of  the  round  window.  It  was  found  that 
when  mercun.-  was  dropped  into  this  tube,  it  quickly  filled  the 
bottom  of  the  tube  proper,  but  did  not  enter  the  small  tubular 
prolongation  from  which  the  mercury  was  always  excluded 
by  a  column  of  air.  Returning  now  to  the  experiment  with 
his  patient.  Barany  assumed  that  the  mercury  apparently  cov- 
ering the  round  window  did  not  in  reality  enter  this  niche, 
being  excluded  therefrom  by  a  column  of  air  which  invariably 
separated  the  body  of  the  mercury  from  the  membrane  of  the 
round  window.  Barany's  theor>'.  which  seems  to  be  logical, 
is  that  the  deafness  in  cases  of  destruction  of  the  drum  mem- 
brane is  due  frequently,  not  to  fixation  of  the  stapes,  nor  to 
structural  closure  of  the  round  window,  but  to  the  fact  that 
sound  waves  entering  the  auditory  canal  strike  simultaneously 
upon  both  the  foot  plate  of  the  stapes  and  the  membrane  of 
the  round  window  and  that,  therefore,  the  membrane  of  the 
round  window  is  prevented  from  compensating  for  the  move- 
ments of  the  stapes.  In  Barany's  mercury  experiment,  how- 
ever, the  inertia  of  the  body  of  mercury  prevents  sound  waves 
from  affecting  the  membrane  of  the  round  window,  and  the 
column  of  air  between  the  mercury  and  the  membrane  of 
the  round  window  enables  this  membrane  to  compensate  for 
the  movements  of  the  stapes,  thus  enabling  the  latter  to  trans- 
mit sound  waves  through  the  labyrinthine  fluids. 

Dr.  Smyth  asked  Dr.  Dench  to  be  a  little  more  specific  in 
regard  to  his  method  of  introducing  the  pledgets  into  the  ear. 

Dr.  Dench  said  that  he  takes  the  ordinary  cotton  applica- 
tor and  winds  the  cotton  around  it,  allowing  the  cotton  to 
project  beyond  the  end  of  the  applicator.    Roll  it  very  firmly 
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on  the  applicator,  then  pat  down  the  cotton  over  the  top,  Hke 
a  mushroom ;  then  sHpping  it  from  the  applicator,  cut  off  a 
part  of  the  long-  shank,  leaving"  perhaps  an  eighth  of  an  inch 
projecting,  or  the  patient  would  be  apt  to  pull  it  out.  This  is 
moistened  in  sterile  albolene,  then  put  on  a  sterile  gauze  towel, 
which  takes  off  the  excess  of  albolene.  The  pledget  is  then 
taken  with  a  pair  of  fine  forceps  and  introduced  into  the  ear, 
directing  it  carefully  until  it  is  laid  directly  over  the  head  of 
the  stapes.  It  usually  has  to  be  shifted  from  side  to  side 
and  up  and  down  until  it  is  as  nearly  over  the  head  of  the 
stapes  or  the  oval  window  as  you  can  get  it.  By  guiding  it 
with  a  fine  applicator  you  will  find  the  position  in  which  the 
patient  will  hear  best.  At  first  you  have  to  make  several 
trials,  but  as  you  use  it  more  and  more  the  patient  will  tell 
you  where  to  place  it.  In  fact,  some  patients  can  place  the 
pledget  better  than  the  surgeon  himself.  One  of  these  pledgets 
was  left  in  the  ear  of  a  patient  for  nearly  three  months,  and 
there  was  no  discharge  from  the  ear. 

In  reply  to  an  inquiry  as  to  whether  the  ear  was  cocainized, 
Dr.  Dench  answered  in  the  negative. 

Dfe.  Heller  said  that  working  along  these  lines  Neumann 
and  Alexander  found  that  the  cotton  did  not  remain  sterile, 
and  they  looked  about  for  something  which  would  remain 
sterile;  they  made  experiments  with  silver  and  gold  foil, 
and  obtained  some  very  good  results.  He  himself  has  tried 
it  in  one  or  two  cases  since  his  return,  and  the  chief  dif- 
ficulty is  to  get  a  mass  in  that  will  stay.  The  minute  silver 
foil  is  touched  it  will  fly  over  and  lump.  Neumann  and  Alex- 
ander, however,  have  used  it  in  a  number  of  cases  where  it 
worked  very  well  and  staj^ed  in  place  for  several  days. 

Dr.  Dench  said  that  he  had  used  this  form  in  cases  where 
the  opening  was  particularly  large,  but  in  cases  where  there 
is  simply  a  perforation  he  makes  use  of  a  paper  disc — using  a 
piece  of  moderately  thin  paper,  such  as  foreign  bond  paper 
which  is  very  thin  and  very  tough.  Cutting  a  circular  disk, 
it  is  sterilized  in  alcohol  and  bichlorid  (1-3000)  and  then  laid 
over  the  perforation.  The  result  in  some  cases  is  really  mar- 
velous. 

Dr.  Voislawsky  said  that  he  had  had  one  such  case  in 
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which  he  made  use  of  cigarette  paper,  placing  it  over  the 
drum  membrane,  and  it  stayed  in  place  for  several  days ;  but 
when  the  patient  reported  he  had  an  acute  condition  which 
developed  into  a  mastoid  and  became  very  serious.  It  may 
have  been  due  to  faulty  technic,  or  may  have  been  due  to 
an  infection  which  was  shut  in,  but  he  has  not  tried  it  again. 
However,  if  Dr.  Dench  has  used  it  successfully  for  many 
years,  he  felt  tempted  to  try  it  again.  This  case  was  a  per- 
foration of  long  standing — at  least  ten  or  fifteen  years. 

Dr.  Dench  inquired  whether  the  ear  was  dry,  arid  Dr.  Vois- 
lawsk\'  replied  that  he  could  not  now  say.  It  happened  some 
eight  or  nine  years  ago,  and  he  had  not  spoken  of  it  before, 
but  he  recalled  that  he  had  moistened  the  paper  and  steril- 
ized it. 

Dr.  Dench  said  that  of  course  if  the  ear  is  not  surgically 
clean  and  this  pledget  is  inserted,  a  lot  of  damage  may  be 
done,  although  he  himself  frequently  covers  a  perforation  in 
an  acute  case,  when  the  discharge  has  ceased  for  twenty-four 
hours.  He  puts  a  piece  of  paper  over  the  membrane  and 
seals  it  up.  for  the  field  is  sterile  and  the  drum  will  heal  more 
quickly  than  if  left  exposed  to  the  air.  There  is  a  certain 
amount  of  tension  and  the  cicatrix  will  stretch  unless  sup- 
ported. In  such  instances,  hcnvever.  one  must  be  very  care- 
ful, and  examine  the  ear  every  day. 

Dr.  J.\recky  said  that  he  had  been  using  cotton  in  those 
cases  where  the  drum  membrane  was  missing,  not  only  as 
an  aid  to  hearing  but  as  a  curative  agent.  One  case  came 
to  him  wath  the  ear  closed  wath  paper  in  which  the  mastoid 
was  involved  and  which  he  operated.  Since  that  time  he  had 
used  cotton,  not  wet  but  dry.  In  the  old  suppurative  cases 
which  were  dr\',  he  wiped  out  the  cavity  with  an  alcohol- 
bichlorid  solution  and  then  applied  the  cotton  to  close  the 
whole  perforation.  This. could  stay  in  for  a  week  or  more, 
as  long  as  it  remained  dry.  In  the  more  recent  cases,  in 
which  the  discharge  had  diminished  to  a  slight  quantity,  he 
used  the  cotton  but  changed  it  daily  or  every  other  day.  In 
these  cases  the  cotton  sometimes  adheres  to  the  opening,  and  in 
removing  it  a  crust  comes  away  which  often  starts  the  healing 
process.  Sometimes  it  is  better  to  moisten  the  cotton  before 
removing  it.    The  pledget  of  cotton  must  be  flattened  well,  as 
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any  filaments  inside  the  perforation  produce  a  sensation  of 
noise  very  disagreeable  to  the  patient.  He  has  had  no  trouble 
with  any  of  his  cases,  and  found  a  great  improvement  in 
the  hearing  of  those  cases  which  are  attended  to  regularly. 

Dr.  Johnson  said  that  doubtless  all  had  seen  many  sup- 
purative ear  cases  where  patients  have  be.en  trying  patent 
ear  drums  and  have  come  later  to  the  otologist  to  have  them 
taken  out  after  they  had  been  worn  for  considerable  periods  of 
time;  also  he  had  known  those  who  could  put  them  in,  the 
result,  as  to  hearing,  being  better  than  the  otologist  could  at- 
tain. He  has  also  seen  cases  which  have  heard  very  well  with 
the  Toynbee  ear  drum.  This  drum,  made  with  a  plated  wire 
stem,  was  sold  to  a  great  many  people  some  time  ago  under 
a  special  name  for  $5.  He  would  like  to  know  how  many 
of  those  present  had  seen  suppurative  cases  which  have  gone 
on  to  mastoid  disease  where  artificial  drums  had  been  worn. 
Many  of  these  people  put  the  drums  in  themselves,  and  it  is 
a  question  whether  their  methods  were  very  aseptic,  still  it 
is  a  very  rare  thing  for  mastoid  disease  to  develop  which  can 
be  traced  to  the  use  of  any  mechanical  appliance.  In  relation 
to  the  electrical  devices  by  any  names,  there  are  cases  in 
which  they  are  of  great  benefit,  especially  for  the  collection 
of  musical  sounds  as  at  the  theater  or  opera,  and  the  doctor 
said  he  could  recall  two  cases  who  would  not  be  without  them 
for  this  purpose. 

Dr.  Johnson  said  that  he  knew  at  least  two  patients  who 
were  much  benefited  by  the  electrical  apparatus  in  listening  to 
music  and  conversation,  and  in  the  theaters.  While  many  are 
not  willing  to  persevere  with  the  electrical  aids,  these  per- 
sons use  it  carefully  and  scientifically.  Many  cast  them  aside 
with  inadequate  trial,  saying  that  they  are  no  good.  There 
are  little  noises  and  sounds  where  they  make  connection  be- 
tween the  battery  and  the  resonator,  and  all  of  these  things 
disturb  them  at  first.  It  is  largely  a  matter  of  education.  The 
ear  has  to  be  educated  to  use  an  electrical  apparatus.  The 
conditions  are  absolutely  changed  when  using  them,  and  the 
sounds  must  be  analyzed  as  they  come  through  the  apparatus. 
They  are  certainly  accentuated.  These  two  patients  have  at- 
tended the  opera  with  increasing  deafness,  and  have  finally 
got  cured.     At  first  they  could  get  no  pleasure  out  of  it. 
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Dr.  Dench  saia  that  these  electrical  apparatus  had  been 
introduced  into  many  of  the  churches  and  several  of  his  pa- 
tients really  enjoy  the  sermon. 

Dr.  Duel  said  that  in  siqyport  of  Barany's  position  in  re- 
gard to  the  difference  of  balance  in  the  twd  windows,  as  de- 
scribed by  Dr.  Kerrison,  he  recalled  an  experiment  he  him- 
self had  made  some  years  ago.  He  had  been  using  pledgets 
such  as  Dr.  Dench  had  taught  him  to  make  many  years  ago, 
and  not  succeeding  with  a  patient  he  made  a  stiffer  and  larger 
stem  and  covered  it  with  collodion,  then  cut  it  off.  lea\'ing  a 
pretty  long  stem  and  making  rather  a  heavy  appliance.  Much 
to  his  surprise,  when  this  was  inserted  into  the  patient's  ear, 
after  some  manipulation,  a  striking  improvement  in  the  hear- 
ing suddenly  occurred.  It  was  left  in  the  ear.  and  when  the 
patient  reported  the  next  day  she  said  that  this  improvement 
had  lasted  for  a  certain  number  of  hours  until  the  appliance 
slipped  out  of  position.  The  experiment  was  repeated,  and 
after  a  number  of  trials  it  was  found  that  she  could  adjust 
the  artificial  drums  better  than  he  himself  could.  As  she  lived 
far  from  Xew  York,  and  was  anxious  to  have  the  relief  they 
afforded,  he  devised  a  method  by  which  she  could  make  them 
herself  with  the  aid  of  a  piece  of  \\'ire  roughened  and  cut  the 
proper  length.  This  patient  wrote  to  him  at  long  intervals 
for  a  number  of  years  and  repeatedly  reported  great  improve- 
ment in  hearing  by  this  method.  If  Barany's  contention  is 
correct,  that  it  is  the  difference  in  the  balance,  then  'this  false 
drum — heavier  than  the  light  ones  commonly  used — ^had  been 
the  cause  of  the  greater  improvement.  He  had  tried  this  same 
method  a  number  of  times  since,  and  on  a  few  occasions  had 
obtained  striking  results,  but  there  had  also  been  many  fail- 
ures. 

Replying  to  a  quer>'  from  Dr.  Dench,  as  to  whether  the 
mushroom  part  of  the  pledget  was  moist  or  dry.  Dr.  Duel  said 
that  the  large  flat  part  was  made  perfectly  smooth  with  col- 
lodion and  dipped  in  vaseline  before  it  was  inserted. 

Dr.  FridExberg  said  that  he  had  forgotten  to  mention  that 
in  their  circulars  the  acousticon  people  claim  that  they  adapt 
different  types  of  instrument  to  different  kinds  of  deafness, 
and  they  recommend  that  the  patients  come  to  their  office  to 
be  fitted.    He  went  to  see  what  their  adaptation  consisted  of. 
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and  found  that  they  have  four  or  five  different  receivers.  The 
only  effect  of  that  is  to  shut  out  a  certain  number  of  sounds — 
there  is  no  selection  of  sound  as  it  approaches.  He  had 
thought  that  they  might  have  something  like  the  apparatus 
used  with  the  telephone  receiver;  it  would  be  a  very  great 
improvement  if  we  could  have  low  tones  transmitted  in  a 
high  frequency  wave.  They  simply  have  a  low  intensity  which 
is  easily  set  in  motion.  That  does  not  give  so  loud  a  sound 
but  a  great  deal  of  vibration ;  the  higher  the  resistance  to  the 
wave  the  less  intensity  has  the  sound,  but  also  the  less  vibra- 
tion from  the  sound,  and  in  that  sense  there  may  be  some 
advantage  in  having  the  patient  test  which  instrument  suits 
him  best;  but  after  all  we  have  to  have  them  try  one  or  two 
different  forms  of  instrument.  If  a  patient  is  sent  to  the 
shop  and  a  trolley  car  is  passing  while  the  test  is  being  made, 
they  cannot  test  hearing  accurately. 

As  Dr.  Bench  had  said,  there  is  no  doubt  that  auto-sugges- 
tion plays  a  large  part  in  this  matter.  If  a  series  of  cases 
could  be  studied  carefully  and  tested  with  these  various  in- 
struments, we  would  gain  some  very  valuable  information. 
In  the  cases  mentioned  tonight,  there  was  a  history  of  decided 
improvement  after  using  the  drum.  What  kind  of  cases  were 
these?  There  are  a  number  of  little  points  that  have  to  be 
taken  into  consideration.  Careful  tests  of  hearing  must  be 
made  with  voice  and  tuning  forks.  An  accurate  diagnosis  of 
the  form  of  ear  disease  is  essential. 

There  are  many  ways  in  which  patients  who  are  hard  of 
hearing  can  be  helped  without  having  to  wear  a  hearing  tube. 
They  should  be  encouraged  to  study  lip  reading.  That  is  very 
important.  Another  way  is  for  those  addressing  them^  to  speak 
more  clearly.  It  is  not  always  the  loudness  of  the  voice ;  it  is 
the  clearness  of  enunciation.  Another  important  point  is 
exercise  of  speech  for  those  who  are  hard  of  hearing.  One 
thing  that  they  suffer  from  is  not  knowing  how  loudly  they 
themselves  are  speaking.  The  friend  to  whom  he  had  re- 
ferred said  that  he  would  like  some  one  to  tell  him  how  loud 
he  was  speaking.    He  had  no  guide  in  his  own  ear. 
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A    Case    of   Cerebellar   Abscess    Presenting    Certain    Features    Sug- 
gestive of   Labyrinthine  Suppuration:    Differential    Points; 
Operation;    Recovery.* 

By  Philip  D.  Kerrisox,  M.  D., 
New  York. 

discussion. 

Dr.  Dexch  said  that  Dr.  Kerrison  had  summed  up  the 
treatment  in  saying  that  he  did  not  manipulate  the  parts  too 
much.  We  have  probably  all  been  exploring-  cerebral  cavities 
too  freely  for  pus.  If  the  pus  is  evacuated  with  as  little 
manipulation  as  possible  the  chances  are  better  than  if  an 
attempt  is  made  to  clean  out  every  nook  and  cranny  of  the  ab- 
scess ca\nty.  The  brain  will  take  care  of  a  certain  amount  of 
suppuration  the  same  as  any  other  viscus  in  the  body.  Dr. 
Kerrison  had  simply  put  in  a  drain  and  allowed  the  pus  to 
find  its  way  to  the  surface.  He  disagreed,  however,  with  Dr. 
Kerrison  *s  statement  that  the  caloric  reaction  in  this  connec- 
tion made  the  case  a  unique  one. 

Dr.  Kerrisox,  in  response  to  Dr.  Dench's  statement  that 
several  cases  in  which  cerebellar  abscess  had  been  the  direct 
cause  of  loss  of  vestibular  irritability  had  been  reported  by 
Dr.  Neumann,  said  that  he  belie\ed  that  Dr.  Dench  was  in 
error.  He  had  discussed  this  particular  point  with  Dr.  Barany 
when  recently  in  Menna  and  he  believed  that  up  to  that  time 
no  such  case  had  been  recorded. 

Replying  to  Dr.  Rae.  as  to  whether  any  other  than  the 
caloric  tests  had  been  applied.  Dr.  Kerrison  said  that  the  pa- 
tient at  the  time  was  very  ill  and  could  not  stand,  so  that 

*See  page  43. 
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rotation  tests  were  not  tried.  Her  hearing  is  now  very  good. 
The  caloric  reaction  had  been  recently  retested,  and  the  result 
was  absolutely  negative. 

Demonstration    and    Comparison    of    the    Various    Electric    Suction 
Massage  Vibrators. 

Dr.  Wendell  C.  Phillips  said  that  he  wished  to  show  the 
difference  in  the  working  of  these  electric  vibrators  in  order  to 
call  attention  tO'  the  fact  that  certain  patented  and  much  ad- 
vertised ones  possess  no  advantages  over  those  which  can  be 
obtained  in  the  open  market. 

The  first  apparatus  shown  was  the  auricular  pressure  and 
suction  vibrator  which  is  rented  to  physicians  for  so  much 
p>er  month  and  is  not  supposed  to  be  on  the  market  for  sale, 
though  this  one  had  been  purchased  by  the  owner  after  having 
rented  it  for  some  months.  He  demonstrated  that  it  was  the 
usual  telephone  vibrating  disc  set  in  motion  by  storage  bat- 
teries. It  gave  but  little  vibration  except  upon  attaching  an 
ordinary  piston  syringe,  and  hence  it  was  really  suction  by 
hand  force.  It  also  had  a  Politzer  bag  connected  to  the  same 
cylinder,  which  upon  pressure  forced  air  into  the  ear.  This 
machine  makes  both  compression  and  aspiration ;  that  is  all  it 
does,  no  more. 

He  also  demonstrated  an  electric  vibrating  apparatus,  which 
was  devised  in  part  by  the  late  Dr.  Houghton.  This  ap- 
paratus was  capable  of  producing  all  types  and  all  degrees  of 
vibration  for  the  ear  and  was  obtainable  in  the  open  market. 

He  did  not  wish  to  be  understood  as  advocating  massage 
treatment. 

Dr.  Phillips  also  demonstrated  the  forms  of  noise  produced 
for  use  in  testing  the  vestibular  function. 

DISCUSSION. 

Dr.  Dench  inquired  whether  Dr.  Phillips  had  ever  seen 
anything  but  harm  come  from  the  use  of  these  noise  pro- 
ducers.   He  has  seen  much  harm  result  from  their  use. 

Dr.  Bryant  stated  that  in  one  particular  he  considers  the 
Meyer  vibrator  better  than  all  other  vibrating  contrivances  ;  it 
produces  intense  sounds  having  low   fundamentals.     He  has 
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used  a  machine  of  this  type  for  over  a  year  and  has  obtained 
better  results  with  it  than  with  any  other  vibrator.  He  has 
found  it  to  work  well  in  all  forms  of  chronic  sound  conduc- 
tion impairment.  The  low-pitched  sound  prodiKed  by  the 
machine  is  of  sufficient  intensity  to  cause  an  appreciable 
mobilization  of  rigid  parts. 

It  is  possible  to  carry  the  use  of  the  vibrator  to  excess,  but 
the  instrument  is  not,  Dr.  Bryant  thinks,  detrimental  to  hear- 
ing, as  are  many  other  vibrators.  Nothing  but  advantage  is 
derived  from  the  sound  of  low  pitch.  There  may  be  danger  in 
the  use  of  the  vibrator  in  acute  cases.  Dr.  Bryant,  however, 
has  never  seen  any  ill  effects  from  the  use  of  the  machine. 

Dr.  Kerrisox,  referring  to  Dr.  Phillips'  remarks  in  regard 
to  auditory  massage,  said  that  he  did  not  see  that  the  various 
apparatus  exhibited  were  based  on  any  other  principle  than 
that  which  was  the  basis  of  all  the  older  instruments  which 
were  on  the  market.  Dr.  Duel  and  Dr.  Dench  and  others  had 
reported  cases  in  which  deaf  patients  had  used  the  massicon 
with  consequent  very  considerable  loss  of  hearing.  Dr.  Ker- 
rison  said  that  so  far  as  he  could  see  the  massicon,  which  was 
generally  condemned  by  otologists,  and  the  apparatus  ex- 
hibited tonight,  produced  their  results  in  the  same  way,  ex- 
cept in  so  far  as  the  latter  combined  a  low  tone  with  alternate 
condensation  and  rarefaction  of  air  in  the  auditory  meatus. 
He  agreed  with  Dr.  Bryant  that  the  use  of  the  low  musical 
tone  might  be  a  useful  factor  in  auditory  massage,  since  the 
low  tone  produced  the  infrequent  vibrations  which  the  drum 
membrane  and  ossicular  chain  had  in  most  cases  lost  the 
power  of  responding  to.  Dr.  Preobraschensk\',  of  Moscow, 
had  recently  published  the  results  of  a  rather  extensive  in- 
vestigation of  the  different  methods  of  auditory  massage.  In 
summing  up  his  conclusions,  he  expressed  the  belief  that  any 
apparatus  which  hermetically  closed  the  auditory  meatus  and 
alternately  condensed  and  rarefied  the  air  in  the  canal,  was  a 
crude  method  which  produced  such  excessive  excursions  of 
the  drum  membrane  as  could  not  fail  to  be  injurious. 

Dr.  Dench  said  that  all  forms  of  suction  appartus  had  been 
gone  over  again  and  again.  Delstanche.  of  Brussells,  had 
taken  the  Lenval  prize  for  his   masseur,  which  was    simply  a 
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condensation  and  rarefaction  apparatus,  and  it  is  worthless. 
What  Dr.  Bryant  had  said  about  the  use  of  the  low  tone  was 
worthy  of  a  trial,  though  he  did  not  think  it  would  do  any 
good.  At  the  same  time.  Dr.  Bryant  claims  to  have  had  one 
positive  result,  which  is  worth  a  thousand  "negative  ones.  If 
a  vibration  of  that  character  will  mobilize  the  ossicular  chain, 
it  certainly  would  do  good,  where  the  lowest  tones  are  cut 
off.  As  for. the  alternate  condensation  and  rarefaction  of  the 
air  in  the  canal,  that  has  been  proven  to  be  worthless,  as  have 
also  the  ordinary  forms  of  apparatus  which  produce  the  "big 
noise''  in  the  ear.  He  has  seen  a  great  deal  of  damage  result 
from  them. 

Dr.  Bryant,  in  reply  to  an  inquiry  from  Dr.  Phillips  as  to 
what  he  called  "good  results,"  cited  the  case  of  a  patient  who 
had  defective  hearing  for  thirty  years,  so  that  he  could  not 
hear  the  ordinary  human  voice  at  a  distance  of  over  two 
inches.  After  treatment  with  the  machine  the  patient  was 
able  to  hear  the  same  voice  at  a  distance  of  ten  feet.  That, 
Dr.  Bryant  stated,  he  considers  a  "good  result.'" 

Dr.  Phillips  said  that  he  had  never  had  any  such  ex- 
perience, but  he  did  think  there  was  something  in  the  vibration 
which  gives  the  patient  a  sensation  of  relief.  After  using  it 
some  patients  come  back  and  ask  for  it  again,  and  say  that 
they  feel  better  for  it.  The  owner  of  this  machine  claimed 
that  it  was  the  most  magnificent  placebo  he  had  ever  employed. 
That  while  some  may  be  made  worse  by  the  massage,  there  are 
others  who  claim  that  the  continuous  use  improves  them. 
There  are  two  sides  to  the  question,  as  to  most  others. 

Dr.  H.  B.  Brown  said  that  he  had  examined  the  apparatus, 
and  had  had  it  applied  to  his  ears  by  Dr.  Cook.  He  was  sat- 
isfied that  vibration  is  produced,  and  felt  that  much  care  ought 
to  be  exercised  by  any  one  who  uses  the  instrument.  He 
believed  that  the  claim  made  for  the  apparatus  by  its  inventor 
was  not  so  much  in  favor  of  its  producing  hearing  as  in  re- 
lieving tinnitus,  but  even  after  the  tinnitus  had  been  partially 
overcome,  it  is  still  necessary  for  the  patient  to  have  an  ap- 
plication at  least  once  a  month,  in  order  to  not  relapse  into  the 
original  condition.    In  other  words,  it  does  not  cure. 
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Dr.  Dexch  said  that  he  had  seen  instruTnents  upon  the 
acousticon  principle  used  in  a  number  of  cases,  and  in  only 
one  case  had  the  patient  declared  himself  benefited.  He  agreed 
with  Dr.  Brown  that  all  forms  of  noise-producing  devices  did 
more  harm  than  good.  These  devices  may  relieve  tinnitus  for 
the  time  being,  but  they  do  so  simply  by  fatiguing  the  auditory 
nerve  to  such  an  extent  that  the  subjective  noises  are  tem- 
porarily rendered  imperceptible.  If  this  fatigue  is  continued, 
the  function  of  the  nerve  gradually  becomes  impaired,  and 
the  patient's  hearing  will  steadily  deteriorate. 

Dr.  Dench  had  seen  numerous  bad  results  from  the  use 
of  instruments  of  this  character.  If  any  form  of  apparatus 
were  devised  which  would  give  a  pure  musical  tone,  of  from 
16  to  40  double  vibrations  per  second,  and  this  apparatus  were 
used  to  exercise  the  auditorv  apparatus,  some  advantage 
might  be  hoped  for  in  selected  cases  where  the  impairment  in 
the  hearing  depended  upon  beginning  fixation  of  the  ossicular 
chain.  Such  apparatus  could  probably  be  used  without  very 
much  risk.  At  the  present  time,  however,  he  knew  of  no 
apparatus  of  this  character. 

Dr.  Duel  said  that  the  noises  produced  by  the  machine 
were  not  what  might  be  called  musical  tones,  which  would 
give  the  vibrations  referred  to  by  Dr.  Dench. 

Dr.  Dench  said  that  any  sound  which  is  repeated  over 
sixteen  times  a  second  is  a  musical  tone. 

Dr.  Duel  said  that  double  vibrations  of  equal  amplitude,, 
either  above  or  below  sixteen,  would  produce  a  simple  musi- 
cal tone :  that  when  two  tones  were  produced  simultaneously 
they  were  harmonious  if  the  vibration  numbers  were  the  same; 
that  two  tones  produced  consonance  if  their  vibration  num- 
bers were  in  perfect  ratio,  the  simpler  the  ratio  the  more  per- 
fect the  consonance.  For  instance,  the  simple  ratio  of  2:1  or 
the  octave  produced  perfect  consonance;  the  ratio  of  3:2  the 
consonance  of  the  fifth ;  4 :3  that  of  the  fourth ;  5  :3  the  major 
sixth,  etc.  On  the  other  hand,  when  two  or  more  tones  were 
produced  by  vibrations  which  were  not  in  ratio,  dissonance ;  a 
disagreeable  noise  to  the  ear  was  evident,  and  to  his  mind 
that  was  what  occurred  in  this  machine. 
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Paper:      A    Report  of  a   Few    Cases    of    Otitis    Media    Suppurativa 
Treated  With  Suspensions  of  Lactic  Acid  Bacilli.* 

By  W.  H.  Haskin,  M.  D., 
New  York. 

discussion. 

Dr.  Hays  said  that  shortly  after  Dr.  Holbrook  Curtis  made 
his  report,  he  obtained  a  supply  of  the  lactic  acid  culture  from 
the  Lederle  laboratory.  The  culture  was  put  up  in  two-ounce 
bottles,  much  more  than  could  be  used  at  one  time.  Lately 
it  has  been  marketed  in  half  ounce  phials.  Although  the  lactic 
acid  bacillus  is  supposed  to  destroy  other  organisms  in  the 
body,  there  was  no  doubt  that  the  culture  sent  to  him  did  not 
do  so ;  for  in  a  very  short  time  a  scum  appeared  on  the  top  of 
the  culture.  He  took  some  of  this  solution  down  to  the  New 
York  Eye  and  Ear  Infirmary  to  try  it  on  some  cases  of 
chronic  ear  suppuration.  Examination  of  a  smear  from  the 
culture  a  day  or  so  after  it  had  been  opened  showed  the  lactic 
acid  bacillus,  various  other  contaminating  organisms  and  a 
fungus.  He  believes  that  the  various  reports  that  have  been 
made  have  been  inaccurate,  unless  the  man  who  has  used  the 
culture  has  used  a  fresh  solution  each  time.  Few  men  have 
thermostats  in  their  offices,  and  therefore  the  reports  have  been 
unsatisfactory.  Moreover,  it  is  a  question  whether  the  lactic 
acid  bacillus  itself  or  something  generated  in  the  culture  does 
the  work.  This  remains  to  be  proved.  It  becomes  a  still 
more  complicated  problem  if  good  results  have  been  obtained 
from  the  contaminated  culture.  He  had  made  these  criti- 
cisms to  Dr.  North,  whereupon  Dr.  North  sent  him  some 
statistics  to  prove  that  he  was  wrong.  After  using  the  cul- 
tures of  the  bacillus  bulgaricus  on  numerous  nose,  throat  and 
ear  cases  with  no  result  that  could  be  attributed  to  the  cul- 
ture itself,  he  came  to  the  conclusion  that  whatever  advantages 
are  attributed  to  the  lactic  acid  cultures  are  due  mainly  to 
the  especial  care  that  is  given  to  the  patient  in  the  way  of 
cleanliness,  etc.,  and  if  formalin  or  anything  of  that  sort  were 
used,  the  results  would  be  equally  good.  In  the  form  that  it 
is  used  at  present,  he  is  convinced  that  the  lactic  acid  culture 
in  itself  does  not  have  the  redeeming  qualities  claimed  for  it. 

*See  page  49. 
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Dr.  Dwyer  said  that  in  their  experience  they  had  no  trouble 
whatever  from  contaminations,  as  the  method  of  preparing  and 
using  the  cultures  precluded  all  dangers  of  these  and  thus  one 
of  the  great  reasons  for  failure  was  excluded.  In  the  early 
part  of  the  experiments  the  cultures  were  supplied  almost  daily 
by  Schieffelin  &  Co.,  and  thus  the  potency  and  the  purity 
of  the  cultures  were  assured.  Later  on.  he  made  the  cultures 
fresh  at  the  College  of  Physicians  and  Surgeons  and  they 
were  also  made  fresh  daily  at  the  laboratory  of  the  Man- 
hattan Eye  and  Ear  Hospital  through  the  courtesy  of  the 
pathologist,  Dr.  Strong.  The  directions  g^ven  to  the  patients 
were  xery  explicit  and  ver\'  precise.  They  came  regularly 
three  times  a  week  and  were  gfiven  full  instructions  that  every- 
thing was  to  be  sterilized  and  kept  absolutely  clean,  and  the 
same  precautions  against  contamination  were  to  be  taken  at 
home  as  the  nurses  took  in  the  clinic.  The  cultures  were 
always  kept  on  ice.  If  this  is  not  done,  and  contamination 
takes  place.  tTie  culture  rapidly  spoils  and  should  not  be  used. 
By  using  these  precautions  they  have  had  no  trouble  what- 
ever  from  contaminations. 

Paper:    Some  Remarks  on  Sinus  Thrombosis  With  Particular  Refer- 
ence to  the  Diagnostic  Value  of  Blood  Cultures 
in  Otitic  Disease.* 

By  Seymour  Oppexheimer,  M.  D., 
Xew  York. 

discussion". 

Dr.  Emil  GruExixg  said  that  he  was  very  much  interested 
in  the  paper  of  Dr.  Seymour  Oppenheimer,  who  agreed  in  the 
main  with  the  essence  of  the  paper  read  by  Dr.  Gruening  be- 
fore the  society  over  a  year  ago.  The  subject  of  sinus  throm- 
bosis, with  particular  reference  to  the  diagnostic  value  of 
blood  cultures,  has  since  that  time  been  repeatedly  discussed. 
So  much  so  that  European  writers,  especially  Ruttin,  have 
gathered  that  in  America  the  clinical  symptoms  are  not  used 
as  a  guide  for  diagnosis,  but  that  reliance  has  been  placed 
chiefly  on  the  b'ood  culture.    This  is  a  misaj^rehension,  as  is 

•See  Page  109. 
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clearly  proved  in  the  statement  from  the  paper  of  Dr.  Gruen- 
ing,  who  says  that  in  the  whole  group  of  the  ten  cases  men- 
tioned the  diagnosis  of  sinus  thrombosis  was  made  from  the 
clinical  symptoms  alone,  and  that  the  blood  culture  was  not 
necessary  for  the  corroboration  of  the  diagnosis.  It  was 
nevertheless  done  by  the  pathologists  in  order  to  become  ac- 
quainted with  the  relation  that  sinus  thrombosis  bears  to  sys- 
temic infection.  In  three  of  the  cases  mentioned  the  blood 
culture  was  negative,  the  clinical  symptoms,  however,  were 
positive,  and  the  operations  demonstrated  the  presence  of 
thrombi.  Instructive  and  helpful  as  the  blood  culture  may 
be,  we  must  still  rely  chiefly  upon  the  clinical  symptoms,  which 
are  sufficiently  well  pronounced  to  determine  the  proper  course 
of  action.  This  is  fortunate  as,  in  the  country  at  large,  lab- 
oratories are  not  at  the  disposal  of  the  clinician. 

In  the  group  of  symptoms  enumerated  by  Dr.  Oppenheimer 
as  characteristic  of  sinus  thrombosis  I  miss  one  which  is 
very  important.  /.  e.,  the  septic  euphoria  in  uncomplicated 
cases.  A  patient  who,  in  the  morning,  has  had  a  chill  and  a 
temperature  of  106,  will,  after  the  subsidence  of  these  symp- 
toms, greet  the  consultant  with  a  smile  and  a  hearty  hand- 
shake, and  tell  him  that  there  is  really  nothing  the  matter 
save  that  he  cannot  get  enovigh  to  eat.  This  optimistic  view 
of  his  own  condition  does  not  occur  in  anv  other  serious  com- 
plication of  otitic  disease. 

In  the  strata  of  society  which  furnish  patients  to  the  hos- 
pital wards,  a  chronic  discharge  from  the  ear  is  not  considered 
of  miuch  significance,  and  when  in  the  course  of  this  ear  dis- 
ease, high  temperature,  headaches,  chills,  vomiting  and  other 
distressing  symptoms  occur,  the  patient  may  be  considered  as 
a  medical  case  and  be  admitted  to  the  medical  department  of 
the  hospital.  In  the  anamnestic  data  the  previously  existing 
ear  discharge  will  be  given  its  proper  significance,  and  the 
ear  may  well  be  suspected  as  the  source  of  trouble. 

Df.  Libman,  who  is  connected  with  the  medical  service  of 
the  hospital,  had  the  opportunity  of  recognizing  such  cases, 
and  of  transferring  them  to  the  aural  service.  That  the 
recognition  of  these  cases  is  not  solely  dependent  on  the 
blood  culture,  but  rather  on  careful  analysis  of  clinical  symp- 
toms, together  with  the  history  of  the  case,  is  proven  by  the 
fact  that   Dr.   Henry  W.   Berg  and   Dr.   Bernard   S.   Oppen- 
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heimer  also  referred  such  cases  to  the  aural  department  with- 
out having  made  a  blood  culture. 

Dr.  Whiting  said  that  he  had  been  greatly  entertained  by 
Dr.  Oppenheimer.  He  had  laid  much  importance  in  the  early 
part  of  the  paper  on  the  fact  that  the  value  of  the  bacteremia 
was  chiefly  in  those  cases  that  were  more  or  less  obscure.  As 
Dr.  Gruening  had  said,  many  of  the  cases  we  see  are  so 
plain  they  do  not  require  the  additional  evidence  of  a  blood 
culture  to  help  out.  We  are  oftentimes,  however,  up  against 
a  proposition  which  is  extremely  difficult  to  handle,  for  the 
symptoms  are  not  always  so  plain  as  Dr.  Gruening  would  have 
us  think.  He  underestimates  the  frequency  with  which  we 
encounter  these  cases,  but  we  do  meet  many  where  the  symp- 
toms are  not  sufficiently  definite  to  warrant  us  in  operating. 
Dr.  Oppenheimer  had  stated  the  symptoms  in  a  most  careful 
manner,  and  has  said  that  we  rely  largely  upon  the  presence 
of  a  bacteremia  to  determine  us  in  regard  to  operating  when 
the  clinical  manifestations  are  obscure.  That  has  my  cordial 
endorsement. 

The  value  of  blood  culture  can  be  classified  under  three 
headings : 

1.  Given  a  suppurating  ear.  with  bacteremia,  in  the 
absence  of  other  demonstrable  diseases,  and  I  think  the  as- 
sumption that  sinus  phlebitis  exists  is  warranted. 

2.  Is  there  a  likelihood  that  bacteremia,  if  present,  will  be 
demonstrated  by  blood  examination?  Dr.  Oppenheimer  has 
shown  from  statistics,  and  my  own  experience  corroborates 
them,  that  in  the  vast  majority  of  cases  it  is  possible  to  find 
a  bacteremia — if  not  at  the  first  examination,  then  at  the 
second,  or  perhaps  upon  subsequent  examinations. 

3.  Does  a  negative  finding  prove  the  absence  of  a  sinus 
phlebitis?  While  all  agree  that  it  does  not,  it  is  very  sug- 
gestive of  the  absence  of  sinus  phlebitis,  and  w^ith  the  ab- 
sence of  strong  corroborative  symptoms  is  sufficient  to  deter 
us  from  operating  at  once.  In  any  case,  where  the  clinical 
evidence  is  in  doubt,  the  presence  of  a  bacteremia  must  be 
regarded  as  strong  corroborative  evidence. 

Bit.  E.  LiBMAx  said:  I  hardly  feel  that  it  is  necessary  to 
discuss  at  any  length  this  evening,  because  everything  that  has 
been   so  far  brought   up  I   have   discussed   at  length   in   the 
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paper  by  Dr.  Celler  and  myself  and  in  remarks  previously 
made  before  this  society  and  the  American  Otological  Society. 
As  far  as  I  could  judge  from  the  paper  of  Dr.  Oppenheimer, 
he  lays  too  much  stress  on  the  work  of  foreign  observers. 
The  work  which  we  did  was  done  without  knowledge  of  any 
foreign  work  and  not  done  at  the  request  of  any  clinician. 
Kobrak  did  not  state  that  the  finding  of  bacteria  in  the  blood 
could  be  used  for  the  diagnosis  of  sinus  thrombosis,  because 
he  claimed  to  have  found  bacteria  in  the  blood  in  cases  in 
which  he  makes  no  mention  of  there  being  present  a  sinus 
thrombosis.  According  to  his  clinical  description,  some  of 
these  cases  may  have  been  cases  of  sinus  thrombosis.  Leutert 
and  his  assistant,  Nuerenberg,  were  afraid  of  stating  that  the 
finding  of  streptococci  in  the  peripheral  blood  was  of  value 
in  the  diagnosis  of  sinus  thrombosis.  They  feared  that  strep- 
tococci might  have  come  in  from  another  disease  focus,  such 
as  an  angina;  that  is  why  they  recommended  taking  cultures 
from  the  sinus  and  from  the  peripheral  blood.  The  method 
of  Leutert  does  not  ap]>ear  to  me  to  be  a  very  good  one, 
because  it  seems  that  there  would  be  difficulty  in  getting  re- 
liable resvilts  when  one  punctures  through  an  unclean  field,  as 
one  must  do  when  one  punctures  a  sinus  in  a  case  of  mas- 
toiditis. To  be  absolutely  sure  of  one's  results,  one  would  have 
to  disinfect  the  sinus,  and  any  method  by  means  of  which  one 
could  be  sure  of  obtaining  reliable  results  might  cause  trouble 
in  the  sinus  wall.  When  a  patient  has  double  mastoiditis,  and 
there  is  a  suspicion  of  sinus  thrombosis,  it  might  be  well 
worth  while  trying  the  method  of  Leutert,  so  as  to  see  if  one 
could  get  a  definite  clue  as  to  which  side  to  operate  upon. 
We  expect  to  make  a  study  of  the  value  of  the  method. 

In  the  course  of  the  studies  made  since  the  time  of  our 
last  publication,  we  have  met  with  no  experience  that  would 
lead  us  to  change  the  view-points  which  Dr.  Celler  and  I  ex- 
pressed in  our  paper.  On  one  minor  point  we  have  a  change 
to  make.  We  stated  in  owr  paper  that  in  our  experience,  as 
in  the  experience  of  most  observers,  blood  cultures  are  posi- 
tive in  cases  of  erysipelas  only  when  the  latter  is  fatal  to  tlie 
patient.  We  have  met  with  one  ^tient  recently  who  had  a 
carcinoma  of  the  breast  in  whom  erysipelas  developed 
after  operation.  Streptococci  were  found  in  this  patient's 
blood  and  the  patient  recovered.     lUit  in  our  earHer  paper  we 
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drew  attention  to  the  necessity  of  looking  out  for  erysipelas 
as  a  possible  cause  of  streptococcemia. 

As  regards  the  negative  blood  cultures,  there  is  ven*-  little 
to  say,  as  Dr.  Uppenheimer  has  in  his  paper  given  you  all  the 
facts  Dr.  Celler  and  I  established  in  our  paper.  It  has  oc- 
curred to  me  recently  that  in  some  of  the  chronic  cases  there 
may  be  anaerobes  in  the  blood,  and  as  we  have  used  aerobic 
methods  only  we  may  have  missed  anaerobes.  In  the  course 
of  our  last  studies,  however,  we  have  not  had  any  of  the 
longer  standing  cases  of  sinus  thrombosis. 

We  have  nothing  new  to  add  as  regards  the  disappearance 
of  bacteria  from  the  blood  after  the  jugular  vein  has  been 
ligated,  or  in  some  cases  after  the  sinus  was  operated  upon  and 
the  jugular  vein  was  not  ligated. 

We  have  studied  a  number  of  cases  of  mastoid  disease  ac- 
cording to  the  method  suggested  by  Duel  and  Wright  and 
have  used  our  own  method  as  a  control,  but  we  found  no 
difference  in  the  two  methods.  We  have  not  been  getting 
positive  results  in  uncomplicated  cases  of  otitis  media  and 
uncomplicated  cases  of  mastoid  disease.  We  therefore  can- 
not agree  with  the  findings  of  Duel  and  Wright.  As  stated 
in  a  note  at  the  end  of  our  paper  which  we  published  last 
year  in  the  American  Journal  of  Medical  Sciences,  we  tested 
the  method  of  Duel  and  Wright  in  a  large  number  of  cases 
of  different  types  of  local  infection.  We  picked  cases  that 
were  very  mild,  in  other  words  cases  that  were  not  likelv 
to  be  accompanied  by  a  general  infection.  The  diseases  of 
the  type  which  we  chose  when  severe  are  often  accompanied 
by  a  general  bacterial  infection.  In  all  the  cases  which  we 
had  of  the  mild  forms  of  these  infections  blood  cultures  were 
negative,  both  according  to  our  method  and  the  method  of 
Duel  and  Wright. 

In  the  last  year  Drs.  Fried  and  Sophian.  of  our  laboratory, 
have  made  microscopic  studies  of  the  blood  in  a  number  of 
cases  to  see  whether  we  could  make  the  diagnosis  more  quicklv 
in  some  of  the  cases  of  sinus  thrombosis.  In  one  case  co^ci 
were  found,  although  the  blood  culture  was  negative.  This 
w^ork  will  have  to  be  continued.  One  must  be  verv-  careful  in 
judging  results  obtained  by  this  method,  for  even  with  the 
most  careful  technic  errors  are  likely  to  creep  in.  However, 
one  essential  piece  of  evidence  we  did  obtain,  and  that  is  that 
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in  cases  of  uncomplicated  otitis  media  and  mastoid  disease 
we  found  no  bacteria  in  the  blood  microscopically,  thus  con- 
firming^ the  results  we  have  hitherto  had  in  our  blood  culture 
studies. 

In  my  opinion  it  is  essential  for  the  otologists  to  have  in 
connection  with  their  complicated  cases  not  only  a  bacteri- 
ologist but  also  an  internist,  because  some  of  the  cases  are 
exceedingly  difficult  to  unravel.  It  is  true  that  in  many  cases 
of  sinus  thrombosis  the  diagnosis  is  perfectly  clear  clinically, 
but  we  have  seen  cases  repeatedly  in  which  the  diagnosis  was 
decidedly  in  doubt  before  the  blood  culture  evidence  was 
obtained,  and  it  even  happens  that  the  otologist  may  be  in 
doubt  after  he  has  the  sinus  exposed.  I  remember  seeing  a 
case  in  which  the  sinus  was  exposed  and  declared  negative  by 
a  competent  observer.  After  operation  a  blood  culture  was 
taken  which  showed  streptococci,  but  the  following  day  when 
the  report  was  handed  in  the  patient  was  already  in  too  bad 
condition  for  the  jugular  operation  to  be  attempted.  The 
autopsy  showed  a  fairly  extensive  thrombosis  of  the  lateral 
sinus. 

I  cannot  agree  with  the  statement  of  Dr.  Gruening  that  all 
the  cases  of  sinus  thrombosis  are  easily  diagnosed  clinically. 
In  fact  the  investigations  Vv'hich  we  have  made  were  started 
with  the  study  of  a  case  which  Dr.  Gruening  refused  to  op- 
erate upon  for  supposed  mastoiditis  and  sinus  thrombosis, 
because  sufficient  clinical  evidence  was  not  present.  When 
streptococci  were  found  in  the  blood  and  I  suggested  that  as 
the  patient  had  otitis  media  and  no  other  primary  focus,  it 
might  be  wise  to  explore  the  mastoid  process,  not  only  was 
mastoid  disease  found  but  also  sinus  thrombosis.  And  I 
have  seen  a  number  of  other  cases  in  which  the  clinician  was 
decidedly  helped  by  bacteriologic  investigations.  In  all  the 
cases  of  sinus  thrombosis  in  which  we  have  had  positive  blood 
cultures  there  has  been  evidence  of  ear  disease,  but  in  a 
number  of  them  there  has  been  nothing  to  point  to  mastoid 
involvement  or  involvement  of  the  sinus. 

So  that  there  should  be  no  doubt  as  to  our  opinion  regard- 
ing bacteremia  in  local  infections,  I  want  to  state  that  we 
do  not  say  that  one  does  not  get  general  infections  in  the 
types  of  disease  which  we  studied  in  an  attempt  to  find  out 
whether   there   are   anv   differences    in   our   method   and    the 
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method  proposed  by  Duel  and  Wright.  We  puqx)sely  chose 
vers-  mild  forms  of  disease,  in  fact  most  were  ambulant  cases. 
We  chose  these  cases  because  Drs.  Duel  and  Wright  found 
positive  results  even  in  ambulant  cases  of  otitis  media. 

Dr.  Duel  said  that  during  the  last  few  years  an  immense 
amount  of  work  had  been  done  in  the  clinical  examination  of 
blood.  He  himself  was  neither  a  laboratory  man  nor  a  patholo- 
gist, and  the  only  ground  on  which  he  could  venture  to  dis- 
cuss these  papers  must  be  that  he  had  a  little  common  sense 
in  interpreting  evidence  as  presented  by  others.  These  blood 
examinations  had  been  made  not  only  in  the  Moimt  Sinai  Hos- 
pital but  in  many  other  places,  and  by  many  investigators; 
and  the  combined  evidence  warranted  in  his  opinion  a  less 
positive  conclusion  regarding  the  result  which  had  been  re- 
corded at  Movmt  Sinai  Hospital.  Indeed  he  looked  upon  the 
conclusions  in  the  paper  as  entirely  unwarranted  in  the  light 
of  the  combined  evidence,  however  much  they  may  have  been 
justified  by  the  obesrvations  in  that  institution  alone.  For 
instance,  there  seemed  to  be  no  reason  why  Dr.  Libman,  Dr. 
Celler,  or  Dr.  Oppenheimer  should  ignore  the  results  of  Ko- 
brak,  simply  because  he  happened  to  repeatedly  demonstrate 
bacteremia  in  mastoiditis,  or  simple  otitis  media,  without  sinus 
involvement ;  and  there  seemed  to  be  no  good  reason  why 
because  a  different  method  had  been  used  than  that  which  had 
been  employed  in  the  Mount  Sinai  laboratory-  that  they  should 
ignore  four  similar  cases  reported  by  McKemon,  the  labora- 
tory work  having  been  done  by  such  competent  men  as  Son- 
dern  and  Brooks,  or  nine  similar  cases  reported  by  Wright 
and  himself,  the  laboratory  work  having  been  done  by  Miss 
Gimoux  at  the  laboratory  of  the  Manhattan  Eye.  Ear  and 
Throat  Hospital. 

He  had  recently  read  some  voluminous  notes  bv  Dr.  Guntzer, 
who  had  gone  over  the  literature  carefully.  He  hoped  that 
Dr.  Guntzer  would  relate  more  specifically  certain  evidences 
which  he  could  only  refer  to  in  a  desultory  way.  It  had  been 
established  that  a  bacteremia  occurred  in  practically  all  in- 
fectious diseases,  and  in  all  cases  in  which  suppurative  foci 
appeared  in  any  part  of  the  body. 

It  had  by  no  means  been  determined  that  these  bacteria 
never  entered  the  blood  current  except  as  the  result  of  a  blood 
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clot  in  the  region  where  the  infection  took  place.  In  fact  it 
was  much  more  probable  that  the  bacteria  began  to  enter  the 
circulation  long  before  the  thrombus  formed.  It  was  the 
usual  order  that  the  presence  of  bacteria  in  the  blood  was  con- 
comitant with  clinical  symptoms  which  manifested  their  pres- 
ence, but  on  the  other  hand,  there  were  a  large  number  of 
cases  in  which  bacteremia  had  been  demonstrated  without 
manifestations.  He  hoped  Dr.  Guntzer  would  refer  to  this 
point  and  to  Ludke's  paper,  published  in  the  Muenchener  med. 
Wochcnschrift  about  a  year  ago  on  the  subject  of  latent  mi- 
crobism. He  demonstrated  the  presence  of  many  different 
bacteria  throughout  the  different  organs  of  the  body  and  in 
the  blood,  lymph  channels,  etc.,  in  individuals  who  were  ap- 
parently perfectly  healthy.  In  some  instances  this  continued 
for  weeks  or  months.  Other  observers  had  also  demonstrated 
similar  conditions. 

Now,  if  all  this  evidence  was  accepted,  it  was  well  that  this 
subject  has  been  brought  up  again,  and  that  such  men  as  had 
discussed  it  should  present  the  other  side.  He  believed  that  if 
all  concurred  with  the  smug  position  that  septic  sinus  throm- 
bosis could  be  so  easily  demonstrated  by  the  presence  of  a 
bacteremia,  they  might  eventually  find  such  a  position  very 
untenable  in  the  light  of  all  the  evidence. 

Dr.  Libman  had  said  that  if  we  had  demonstrated  bac- 
teremia in  connection  with  otitis  and  without  sinus  throm- 
bosis, then  we  had  finished  with  the  subject.  As  a  matter  of 
fact  we  know  very  little  about  this  question  of  the  blood,  much 
less  than  we  would  know  a  few  years  hence,  and  I  believe 
that  Libman  had  punctured  his  own  toy  balloon  when  he  made 
such  a  statement. 

From  a  practical  standpoint,  what  does  it  mean  to  us?  It 
means  that  we  may  learn  much  by  careful  study  of  the  blood 
in  connection  with  these  septic  cases;  but  we  must  remem-. 
ber  that  the  subject  is  not  yet  finished,  and  we  shall  proba- 
bly have  to  change  our  base  very  much  in  regard  to  our 
conclusions  if  we  go  too  far  on  our  present  knowledge.  The 
fact  that  there  were  nine  cases  reported  by  Wright  and  him- 
self and  four  by  McKernon,  in  which  a  bacteremia  was 
demonstrated  in  suppurations  of  the  middle  ear  and  mastoiditis 
with  no  untoward  symptoms,  was  very  important.  When 
one  argued  on  the  one  hand  that  the   presence   of  bacteremia 
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without  clinical  symptoms  in  the  presence  of  a  suppurating 
ear.  necessitates  the  Hgation  or  excision  of  the  jugular,  or, 
on  the  other  hand,  that  the  absence  of  a  bacteremia  in  the 
presence  of  clinical  symptoms  signified  that  one  must  wait 
for  another  twenty-four  or  forty-eight  hours,  or  even  longer, 
before  operating  to  demonstrate  the  bacteremia,  it  seems  like 
poor  judgment. 

Dr.  McKekxon  said  that  he  had  nothing  to  add  to  what 
had  been  said,  excepting  that  when  Dr.  Libman  first  read  his 
paper  he  (Dr.  ^IcKemon)  asked  two  other  pathologists  be- 
sides those  at  the  Manhattan  Eye  and  Ear  Hospital  to  make 
a  blood  culture  in  cases  where  the  mastoid  had  been  operated 
upon,  in  order  to  determine  whether  there  were  any  bacteria  in 
the  blood.  Dr.  Wright  examined  several  cases  and  in  six  of 
these — pure  mostoid  cases — the  blood  culture  was  taken  the 
day  of  the  operation,  and  he  reported  a  bacteremia  present. 
Whether  Dr.  Wright's  method  was  diflfererit  from  that  em- 
ployed by  Dr.  Libman.  he  did  not  know.  In  a  case  where 
Dr.  Sondern  made  a  blood  culture  there  was  a  mastoid  with 
a  high  temperature.  He  reported  bacteremia  present,  and 
the  case  was  operated  upon ;  it  continued  to  run  a  high  tem- 
perature for  four  or  five  days,  and  then  followed  the  usual 
course  of  convalescence.  In  the  two  cases  of  Dr.  Brooks — 
simple  mastoids  also — cultures  were  taken  just  prior  to  oper- 
ation, and  all  reported  bacteremia,  and  all  the  cases  went  on 
to  perfect  convalescence.  Dr.  McKemon  said  that  he  did 
not  know  the  methods  used  by  Dr.  Sondern  or  Dr.  Brooks,  or 
how  they  diflfered  from  those  of  Dr.  Wright  and  Dr.  Libman ; 
he  simply  had  their  reports  of  bacteremia  being  present. 

Dr.  Oppenheimer  made  one  statement  which  should  be 
corrected.  He  said  that  in  certain  cases  of  sinus  thrombosis 
it  is  not  policy  to  open  and  explore  the  sinus.  All  of  us  who 
have  been  doing  this  work  come  upon  some  cases  after  we  ex- 
pose the  sinus  where  it  is  absolutely  impossible  to  determine 
whether  there  is  an  infection  there  or  not,  and  you  must  open 
it  to  find  out. 

Dr.  Dexch  said  that  the  whole  matter  could  be  boiled  down 
by  saying  that  if  you  have  a  case  of  suspected  sinus  throm- 
bosis, and  if  bacteremia  is  present,  you  will  probablv  operate. 
On  the  other  hand,  if  you  have  a  case  of  suspected  sinus  throm- 
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bosis,  without  bacteremia,  you  will  probably  operate  also. 
In  other  words,  while  the  bacteriologic  examination  of  the 
blood  is  of  value,  it  amounts  to  about  the  same  thing  as  the 
differential  blood  count — that  is,  it  offers  strong  confirmatory 
evidence  of  the  condition,  but  it  does  not  enable  one  to  make 
a  positive  diagnosis.  The  absence  of  bacteremia  is  of  but 
little  importance  if  clinical  symptoms  of  sinus  thrombosis 
are  present. 

Dr.  Dench  recalled  a  case  seen  last  spring,  in  which  a 
patient  complaining  of  severe  tinnitus  had  been  subjected  to 
a  myringotomy.  The  drum  membrane  showed  no  evidence  of 
any  acute  inflammatory  process  within  the  tympanic  cavity. 
The  patient  developed  a  high  temperature  and  a  blood  cul- 
ture showed  the  presence  of  streptococci  in  the  blood.  An- 
other otologist  had  arranged  to  operate  upon  the  case  at  once. 
Owing  to  the  absence  of  any  acute  aural  symptoms,  Dr.  Dench 
had  protested  against  operation,  and  the  patient  recovered, 
developing  later  a  septic  endocarditis,  but  which  evidently  did 
not  result  from  the  sinus  thrombosis.  The  aural  condition 
could  at  no  time  have  been  considered  the  primary  focus  of 
infection,  as  there  had  never  been  any  acute  inflammation  of 
the  ear.  In  this  case  the  bacteremia  and  imperfect  clinical 
histor}'  very  nearly  subjected  the  patient  to  a  severe  and  un- 
necessary operation. 

Dr.  Guntzer  said  that  while  he  had  shown  Dr.  Duel  nu- 
merous notes  he  had  collected  on  the  subject  of  bacteremia, 
they  contained  very  little  as  to  the  diagnostic  value  of  blood 
culture  in  purulent  diseases  of  the  ear.  Liidke's  paper  made  it 
very  plain  that  there  is  often  a  latent  bacteremia  which  would 
not  always  give  clinical  manifestations.  Dr.  Oppenheimer,  in 
the  latter  part  of  his  paper,  said  that  from  a  parietal  throm- 
bosis the  circulating  blood  was  supplied  with  microorganisms. 
That  may  be  true  at  a  late  stage,  for  it  seems  from  investiga- 
tions that  most  thrombi  are  sterile,  at  least  in  the  beginning, 
the  infection  thereof  being  a  secondary  process.  Luberach 
examined  some  215  vein  thrombi  in  different  parts  of  the 
body,  and  out  of  that  number  found  only  twenty  thrombi  which 
were  infected.  The  point  is  that  the  bacteremia  or  the  in- 
fection of  the  blood  probably  takes  place  when  the  inflam- 
matory process  has  extended  to  the  vessel  wall  and  caused 
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an  injury :  the  infection  of  the  blood  is  really  secondary  to 
the  phlebitis  that  begins  to  create  the  thrombus.  Another 
very  interesting  point  is  that  the  old  idea  of  thrombus  forma- 
tion by  the  coagulation  of  fibrin,  etc..  is  changing.  Some  ex- 
periments have  shown  that  the  most  likely  cause  of  the  throm- 
bosis is  a  slowing  of  the  circulation,  and  an  injury  to  the 
vessel  wall  by  an  inflammator}-  process,  and  that  the  main 
constituents  of  the  thrombus  are  the  blood  plaques  which  in 
all  probability  are  an  inherent  part  of  the  blood  itself. 

Dr.  Dixon  said  that  as  the  hour  was  late  he  would  make 
his  remarks  as  brief  as  possible,  and  confine  himself  to  a 
report  of  the  work  at  the  Xew  York  Eye  and  Ear  Infirmary 
during  the  past  fourteen  nx>nths. 

During  this  time  we  have  made  74  blood  cultures  in  60 
cases  of  suspected  sinus  thrombosis.  Of  these  60  cases,  19 
were  positive,  1  doubtful  and  40  negative.  Fifteen  yielded 
streptococcus  pyogenes,  3  streptococcus  capsulatus  and  1 
pneumococcus.  This  patient  later  died  of  lobar  pneumonia 
and  meningitis.  (It  seems  probable  that  where  we  have  mixed 
culture  in  the  presence  of  a  meningitis  or  a  sinus  thrombosis, 
if  we  find  pneumococcus.  we  are  liable  to  have  to  deal  with 
a  case  of  penumonia.  We  do  not  have  positive  cultures  in 
meningitis  alone.)  Of  the  negative  cases,  there  were  4  cases 
of  meningitis,  7  doubtful  cases  of  sinus  thrombosis,  3  cases 
of  erysipelas,  2  of  perisinus  abscess,  2  with  symptoms  of  sinus 
thrombosis  following  radical  operation,  and  one  each  epidural 
abscess,  temporosphenoidal  abscess,  diphtheria,  measles,  in- 
termittent fever,  suppurative  arthritis  and  pyelitis.  In  one 
case  of  sinus  thrombosis,  a  blood  culture  was  negative  before 
resection  of  the  internal  jugular  vein,  a  second  was  negative 
four  hours  after  resection  and  a  third  was  negative  three  days 
later ;  nevertheless  the  contents  of  the  resected  internal  jugu- 
lar vein  yielded  a  culture  of  streptococcus  pyogenes.  The 
14  comprising  the  balance  of  the  negative  suspicious  cases 
were  mastoids. 

In  two  positive  cases  the  blood  cultures  were  found  nega- 
tive within  twenty-four  hours  after  operation.  Dr.  Oppen- 
heimer  has  spoken  of  cultures  from  the  canal.  We  never  make 
them  at  the  infirmary.  We  do  not  think  it  is  worth  while.  We 
did  for  a  time,  some  years  ago,  but  found  so  many  germs,  and 
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it  took  SO  long  to  separate  them,  that  we  now  simply  pick  out 
the  predominating  organism,  which  can  generally  be  done 
at  once.  It  has  been  the  rule  to  find  the  predominating  organ- 
isms in  the  smears  from  the  external  auditory  canal,  those 
found  in  the  blood  culture,  and  those  found  in  the  contents  of 
the  resected  internal  jugular  vein,  to  be  the  same.  Our  ex- 
perience has  shown  the  relative  frequency  to  run :  streptococcus 
pyogenes,  pneumococcus,  streptococcus  mucosus  capsulatus,  in- 
stead of  streptococcus  pyogenes,  streptococcus  mucosus  and 
pneumococcus,  but  the  latter  holds  good  in  blood  cultures. 

Those  who  have  been  doing  blood  culture  work  have  prob- 
ably experienced  some  difficulty  in  keeping  the  culture  tubes  at 
proper  temperature.  A  year  ago  I  devised  a  water  bath  (here 
shown)  with  twelve  tubes,  closed  at  the  bottom,  which  run 
to  within  about  an  inch  of  the  bottom  of  the  bath,  the  calibre 
being  sufficient  to  accommodate  the  usual  size  culture  tube. 
The  case  is  made  of  copper,  double  sides  and  bottom,  with  a 
sheet  of  quarter-inch  asbestos  between,  to  prevent  rapid  radia- 
tion. There  is  a  hole  cut  in  the  asbestos  at  the  center  of  the 
bottom  to  facilitate  heating.  It  is  supplied  with  a  thermometer 
and  a  vent  for  filling  with  water,  also  a  handle  sufficiently  long 
to  swing  clear  of  the  thermometer  and  culture  tubes.  This 
is  very  convenient  for  carrying  around  in  the  wards.  We 
have  found  by  experiment  that  it  will  lose  one  degree  centi- 
grade in  ten  minutes  at  the  ordinary  temperature  of  the 
room.  In  the  winter  time  we  simply  leave  it  on  the  radiator, 
and  that  will  keep  it  at  50  or  55°  C. ;  when  a  blood  culture 
is  called  for  we  take  it  ofif  the  radiator  and  allow  it  to  cool 
down,  or  put  in  a  little  cold  water.  It  cools  off  very  slowly. 
Since  I  left  the  office  with  it  this  evening  at  7:45  (it  is  now  11 
o'clock)  it  has  gone  down  to  ?i7°  C,  and  the  tubes  have  just 
begun  to  jell.  The  proper  temperature  is  40  to  41°.  At  41° 
the  ordinary  lyi  per  cent  agar  is  fluid.  It  has  been  very 
helpful  to  us,  and  we  would  not  like  to  try  to  get  along  with- 
out it  now. 

Dr.  Hays  said  that  he  merely  wished  to  add  a  report  of 
his  blood  cultures  to  those  of  Dr.  Dixon  in  order  to  make 
the  work  from  the  New  York  Eye  and  Ear  Infirmar}-  com- 
plete. He  started  making  cultures  a  year  and  a  half  ago.  the 
work  being  later  assumed  by  Dr.  Dixon.     He  took  forty-two 
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blood  cultures.  In  these  five  were  positive,  two  being  taken 
on  the  same  patient.  The  method  used  was  the  same  as  at 
the  Mount  Sinai  Hospital.  One  positive  case  contained  the 
staphylococcus  aureus  and  four  the  streptococcus  mucosus 
capsulatus.  There  was  no  case  of  pneumococcus  infection. 
There  were  three  cases  of  erysipelas.  All  of  these  cases  re- 
sembled sinus  thrombosis,  but  the  surgeons  were  prevailed  upon 
to  wait  for  the  report  of  the  blood  culture  before  operating. 
All  of  these  cases  were  transferred  to  Bellevue  Hospital.  In 
six  cases  an  operation  was  performed  for  sinus  thrombosis 
before  the  report  of  the  blood  culture.  In  all  of  these  cases 
no  thrombus  was  found  and  the  culture  was  reported  negative. 
There  were  two  cases  of  acute  lobar  pneumonia  with  negative 
blood  cultures.  There  was  one  case  of  cavernous  sinus  throm- 
bosis in  which  the  culture  was  negative.  The  relation  of  the 
blood  count  to  sinus  thrombosis  was  rather  interesting.  The 
counts  were  usually  low — from  9,000  to  12.000,  with  a  mod- 
erate increase  in  the  polynuclears.  Whenever  a  high  count 
was  present  it  indicated  some  such  complication  as  pneumonia. 
He  had  come  to  the  conclusion  that  blood  cultures  were  mainly 
valuable  when  taken  with  the  clinical  data  and  that  it  is  mainly 
in  the  borderline  cases  that  cultures  are  of  any  value.  Nega- 
tive cultures  are  of  as  much  value  as  positive  ones.  With  a 
clinical  picture  of  sinus  thrombosis  and  a  negative  culture,  it 
is  well  to  wait,  taking  other  cultures  if  necessary,  provided 
the  case  can  be  closely  watched. 

Dr.  Seymour  Oppexheimer  said  that  there  were  many 
points  he  would  like  to  refer  to  in  closing  the  discussion,  but 
the  lateness  of  the  hour  demanded  his  being  brief. 

Dr.  Gruening  said  that  the  blood  culture  was  of  no  very 
great  value  in  establishing  a  diagnosis,  and  that  clinicians  did 
not  have  to  depend  upon  the  laboratory  for  reaching  their 
diagnosis.  I  agree  with  him  that  we  should  not  be  absolutely 
dependent  on  the  laboratory,  yet  the  blood  culture  as  a  definite 
part  of  the  examination  is,  in  my  opinion,  ofttimes  a  necessity. 
In  many  of  the  cases  I  have  observed,  the  blood  culture  gave 
the  clue  to  the  diagnosis  long  before  the  clinical  signs  were 
evident,  often  antedating  the  latter  by  two  or  three  days.  In 
one  case  the  laboratory  reported  five  colonies  of  bacteria  pres- 
ent to  each  cubic  centimeter  on  one  dav  and  for  five  succes- 
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sive  days  a  daily  increase  in  the  number,  yet  there  were  no 
cHnical  signs  to  warrant  interference.  My  experience  with 
the  subject  at  that  time  was  Hmited  and  I  would  not  proceed 
imtil  the  clinical  evidences  were  there. 

Dt.  Gruening  also  said  he  would  opefrate  even  if  the  cul- 
ture were  negative.  We  all  would  if  the  clinical  signs  were 
present.  We  ofttimes  operate  before  we  receive  the  report 
from  the  laboratory.  He  refers  to  the  fact  that  in  his  series 
of  ten  cases  he  had  three  negative  cultures,  yet  he  operated. 
These  cases  were  among  the  earliest  of  the  blood  examinations 
made  by  Dr.  Libman,  and  the  technic  was  not  well  de- 
veloped. Probably  now  with  the  method  employed  all  ten 
cases  would  have  had  a  positive  report. 

Dr.  Duel  said,  you  may  get  a  positive  culture  in  many  sup- 
purative processes.  I  do'  not  know  why  Drs.  Libman  and 
Celler  arrive  at  such  different  conclusions  from  Drs.  Duel  and 
Wright.  I  am  sorry  Dr.  Wright  is  not  here  tonight  to  help 
us  solve  the  matter. 

We  have  operated  repeatedly  on  the  sole  strength  of  the 
blood  culture,  and  have  in  every  instance  found  a  thrombus. 
When  it  happens  that  the  laboratory  says  the  culture  is  posi- 
tive and  the  operative  findings  fails  to  corroborate  the  positive 
report,  then  I  will  begin  to  question  its  absolute  reliability. 

Dr.  Duel  also  said  a  bacteremia  may  be  present  in  many 
suppurative  diseases.  I  mentioned  in  my  paper  that  Drs. 
Libman  and  Celler,  in  order  to  confirm  the  WVight  method, 
utilized  the  Wright  method  in  sixty-six  cases  of  suppurative 
diseases  of  a  great  variety  other  than  otitic,  and  the  results 
were  uniformly  negative. 

Dr.  Dench  said  that  the  blood  culture  diagnosis  is  simply 
corroborative,  and  an  additional  link  in  the  diagnosis.  Quite 
correct,  but  it  may  prove  to  be  the  master  link,  as  for  example 
in  the  case  of  a  young  woman  admitted  to  the  service  at 
Mount  Sinai  Hospital  on  October  22d,  the  patient  being  trans- 
ferred from  another  institution,  with  a  very  mild  acute  sup- 
purative otitis  and  the  additional  diagnosis  of  a  pneumonia. 
The  pneumonia  we  failed  to  find,  but  a  blood  culture  showed  a 
bacteremia.  Operation  revealed  a  thrombus  in  the  region  of 
the  jugular  bulb. 
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A  Case  of  Epilepsy  Complicating  Mastoiditis. 

Dr.  H.  B.  Brown  said  that  he  would  speak  informally  of 
a  case  seen  recently.  A  little  girl,  five  years  of  age.  was 
operated  upon  eight  months  ago  for  mastoiditis.  The  pos- 
terior wound  healed,  but  the  discharge  still  continued.  Four 
days  ago,  when  on  the  street  with  her  nurse,  her  face  sud- 
denly "became  red  as  a  lobster,"  she  became  rigid  and  unable 
to  speak  or  move,  and  had  no  feeling,  as  if  she  was  going  to 
fall.  Has  had  six  attacks  in  the  last  three  days.  Has  this 
form  of  epilepsy,  in  this  case,  any  relation  to  the  mastoid  op- 
eration ? 

Dr.  Johx  B.  R.\e  reported  in  brief  a  case  of 
Sinus  Thrombosis. 

upon  which  resection  of  the  jugular  had  been  performed  that 
day.  The  patient  was  a  boy  of  about  16  years.  He  was 
suffering*  from  an  acute  purulent  otitis.  There  was  a  small 
degree  of  tenderness  over  the  antrum.  The  appearances 
within  the  canal  were  significant  rather  of  the  otitis  than  of 
any  mastoid  involvement.  Temperature,  however,  was  103'  F. 
The  patient  was  admitted  to  hospital  and  a  paracentesis,  a 
blood  count  and  a  blood  culture  ordered.  The  count  showed  a 
leucocytosis  of  23,000  with  72  per  cent  polymorphonuclears. 
The  blood  culture  was  negative. 

On  simple  mastoid  operation  the  sinus  was  discovered  close 
to  the  posterior  wall.  The  inner  table  over  the  sinvrs  was 
eroded  for  a  considerable  area,  but  the  vessel  itself  gave  no 
indication  of  the  nature  of  its  contents. 

On  another  rise  of  temperature  exploration  of  the  sinus  was 
undertaken.  Another  blood  culture  had  been  ordered,  but 
the  result  not  being  known  the  sinus  operation  was  decided 
upon  from  the  clinical  evidence  alone. 

Later,  this  second  blood  culture  showed  a  positive  strepto- 
coccemia.  i 
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This  brief  report  is  submitted  to  emphasize  the  fact  that  the 
blood  culture,  even  in  the  presence  of  a  septic  thrombus,  may 
prove  negative  and  so  help  to  mislead  us  in  those  very  cases 
in  which  the  finding  of  the  infecting  organism  in  the  blood 
might  be  the  factor  which  would  determine  operation.  In 
the  presence  of  adequate  clinical  evidence  we  should  not  wait 
for  the  blood  culture ;  in  doubtful  cases  with  little  clinical  evi- 
dence a  positive  culture  should  determine  operation.  Negative 
culture  is  not  evidence  either  way. 

DISCUSSION. 

Dr.  Bench  said  that  the  discussion  of  bacteremia  was  in- 
teresting. He  had  recently  performed  a  radical  operation  on 
a  boy;  four  days  later  a  rise  of  temperature  occurred.  The 
blood  culture  was  negative.  Forty-eight  hours  later  the  blood 
culture  was  still  negative.  The  sinus  was  then  exposed  and 
opened  by  an  assistant,  and  a  thrombus  removed.  The  next  day 
the  temperature  went  to  104°  and  the  jugular  was  resected. 
After  that,  only  one  rise  of  temperature  occurred.  The  blood 
culture  was  positive  on  the  day  after  the  jugular  had  been 
resected.  He  believes  that ,  negative  blood  cultures  are  of 
little  value ;  positive  blood  cultures  may  be  confirmatory,  but 
not  positive  evidence  of  sinus  thrombosis.  As  an  aid  to  early 
diagnosis  it  cannot  be  depended  upon.  We  do  not  need  it  to 
make  a  diagnosis. 

Dr.  Oppenheimer  disagreed  with  Dr.  Dench's  last  remark, 
and  believes  that  there  are  many  cases  where  the  clinical  evi- 
dence is  not  sufficient  without  a  blood  report,  and  that  blood 
culture  is  often  necessary,  and  that  a  bacteremia  is  often  dem- 
onstrated before  positive  clinical  signs  are  present.  Some  cases 
of  this  kind  were  reported  by  him  at  the  last  meeting  of  the 
Section. 

Dr.  Dench  asked  if  any  of  the  cases  were  without  "tem- 
perature." 

Dr.  OppenhEimEr  replied  that  some  of  them  were,  and 
cited  two  whose  temperature  had  not  gone  above  100°,  in 
which  no  clinical  evidence  of  sinus  thrombosis  was  present,  the 
blood  culture  being  the  determining  factor.  In  one  case  320 
colonies  of  streptococci  to  each  1  cc.  were  present. 
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Paper:    A  Consideration  of  the  Pathologic  Conditions  of  the  Ear 
Resulting  in  Profound  Impairment  of  Hearing.* 

By  E.  B.  Dench.  M.  D., 
New  York. 

Paper:    Educating  the  Eye  to  Substitute  for  Deaf  Ears.f 
By  Edward  B.  Xitchie, 
New  York. 
discussion.  . 

Prof.  John  D.  Wright  (Wright  Oral  School  for  the  Deaf, 
New  York  City)  expressed  his  pleasure  at  being  present  at 
the  meeting,  and  complimented  Mr.  Nitchie  on  his  paper.  He 
cordially  recommended  it  to  the  thoughtful  consideration  of 
the  medical  profession.  He  was  especially  pleased  with  the 
emphasis  laid  by  Mr.  Nitchie  on  the  "synthetic"  instead  of 
"analytic"  method  of  training;  the  training  in  ideas  more 
than  in  vision.  The  eyes  usually  perform  their  function  in 
ihe  act  of  lip  reading  better  than  the  brain,  and  therefore 
mental  training  is  even  more  essential  than  visual  training. 

Prof.  Wright's  principal  work  during  the  last  twenty-two 
years  has  been  the  teaching  of  deaf  children  and  young  peo- 
ple of  school  age ;  teaching  them  to  speak  when  necessary  and 
to  read  the  lips,  and  giving  them  the  same  education  they 
would  have  received  had  their  hearing  been  unimpaired ; 
while  Mr.  Nitchie  has  devoted  himself  to  the  teaching  of  lip 
reading  to  adults.  But,  as  ^Ir.  Nitchie  said  in  his  paper,  the 
two  problems  touch  at  many  points  and  involve  many  of  the 
same  difficulties.  The  speaker  said  he  felt  that  the  gentlemen 
present  wished  definite  facts  that  they  could  take  home  with 
them  to  use  for  the  benefit  of  their  patients  when  occasion 
arose.  He  therefore  made  four  concise  statements  based 
on  his  own  observation  and  experience  during  almost  a  quar- 
ter of  a  century. 

First.  Every  adult  too  deaf  to  understand  ordinary  con- 
versation under  ordinary  conditions  can  be  greatly  aided  by 
training  in  the  art  of  lip  reading.     Not  every  artist  can  be 

*See  page  54. 
■r&ee  page  74. 
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a  Michael  Angelo,  nor  every  mathematician  a  Newton,  nor 
every  lip  reader  a  Nitchie,  but  every  deaf  adult  can  acquire 
a  degree  of  proficiency  that  will  be  of  much  service  and  satis- 
faction in  the  social  intercourse  of  daily  life.  Lip  reading  has 
its  limitations,  but  any  degree  of  proficiency  is  a  clear  gain 
and  worth  time  and  trouble  to  acquire.  It  is  well  known  that 
the  deaf  have  a  tendency  to  withdraw  from  social  inter- 
course and  become  lonely  and  despondent,  and  as  a  result  they 
tend  to  make  less  and  less  use  of  the  impaired  faculty  of  hear- 
ing, which  neglect  in  turn  produces  further  impairment  of 
the  function.  It  has  been  Prof.  Wright's  observation  that  the 
acquisition  of  any  degree  of  proficiency  in  lip  reading  leads 
to  an  increase  in  social  intercourse,  and  owing  to  the  fact 
that  the  catching  of  even  detached  and  imperfect  sounds 
through  the  ear  enormously  aids  the  brain  in  interpreting  the 
movements  of  the  lips,  the  lip  reader  uses  to  the  utmost  all 
his  remaining  power  of  sound  perception.  Unfortunately,  most 
cases  of  deafness  are  progressive,  and  as  time  goes  on  the 
person  grows  deafer,  but  it  has  been  Prof.  Wright's  observa- 
tion that  this  progression  is  delayed  by  any  increased  ability 
to  supplement  the  ear  by  the  eye,  owing  to  the  greater  amount 
of  use  in  daily  intercourse ;  for  as  long  as  the  ear  is  able  to 
catch  any  sounds  of  speech  under  ordinary  conditions  it  will 
strain  to  do  so,  since  it  is  unquestionably  far  easier  to  hear 
language  than  to  see  it  on  the  lips. 

Second.  Children  and  young  people  who  have  been  rendered 
deaf  by  illness  or  accident  after  some  language  and  speech  have 
been  acquired,  can,  if  promptly  and  properly  treated,  retain  nor- 
mal speech  and  continue  their  social  and  educational  life  with 
very  little  if  any  serious  interruption.  The  speaker  said  he 
could  not  lay  too  much  stress  on  the  necessity  for  prompt  ac- 
tion in  these  cases,  for  the  change  of  method  of  perception 
from  ear  to  eye  can  be  made  with  much  less  effort  if  begun 
immediately  after  the  impairment  of  hearing,  and  every  physi- 
cian knows  with  what  astonishing  rapidity  speech  deteriorates 
after  deafness  occurs*  unless  the  most  prompt  measures  are 
taken  to  retain  the  normal  reflexes.  Expert  attention  should 
be  given  this  matter  even  before  there  has  been  complete 
physical  recovery  from  the  illness  or  accident  that  caused  the 
deafness.  .The  old  saying  never  is  more  true,  "that  an  ounce 
of  prevention  is  worth  a  pound  of  cure,"  than  in  the  matter  of 
speech  change  following  impairment  of  hearing. 
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Third.  Every  congenitally  totally  deaf  child,  including 
those  rendered  deaf  in  early  infancy,  can  be  taught  to  speak 
and  can  be  given  the  same  degree  of  education  by  purely 
oral  means  without  the  intervention  of  any  manual  com- 
munication, as  the  normal  child  in  the  same  condition  of  life 
and  of  the  same  degree  of  mentality;  if  stupid,  in  either  case 
the  education  will  be  poor.  Speech  will  lack  the  inflections 
and  varying  intonations  of  the  hearing  person,  but  can  always 
be  made  intelligible  to  those  thrown  in  frequent  contact  with 
the  child,  and  generally  to  strangers.  This  training  should 
be  begun  as  early  as  the  fifth  year. 

Fourth.  All  children  and  young  people  who  still  retain 
a  little  power  of  sound  perception,  though  not  enough  to  ac- 
quire speech  and  language  normally  through  the  ear,  can 
have  the  hrain  "trained  to  make  use  of  the  remaining  imper- 
fect faculty,  either  for  the  comprehension  of  spoken  words  or 
for  the  guidance  of  their  own  voices,  or  for  both  purposes. 
The  apparent  result  of  this  mental  training  is  an  improvement 
in  sound  perception,  but  it  is  difficult  to  discriminate  between 
ai!  actual  improvement  in  the  function  of  the  organ  and  an 
improved  mental  coordination.  Even  a  slight  remaining  power 
of  sound  perception  is  a  very  valuable  possession  for  a  child, 
but  one  that  requires  much  individual  training  to  render  it 
effective  For  lack  of  the  necessary  teachers  to  give  this 
individual  attention  there  are  hundreds  of  children  in  the 
schools  for  the  deaf  with  a  remnant  of  hearing  that  is  poten- 
tially useful,  but  is  never  trained  to  be  of  use.  The  medical 
profession  can  exert  great  influence  in  all  communities  to  im- 
prove these  conditions  by  larger  appropriations  from  the  leg- 
islatures, and  by  more  effective  teaching  in  the  schools.  Re- 
sume. It  is  true  that  all  classes  of  those  suffering  from  pro- 
found impairment  of  hearing,  as  defined  by  Drs.  Dench  and 
McKernon.  can  be  greatly  aided  by  proper  educational  treat- 
ment, and  they  naturally  look  to  the  medical  profession  for 
suggestion  and  guidance  in  the  matter.  It  has  been  Prof. 
Wright's  experience  that  very  often  it  is  not  enough  for  the 
physician  to  give  his  patient  general  advice  in  this  matter,  or 
even  specific  addresses  of  people  to  consult,  as  they  often 
neglect  the  matter  and  lose  very  valuable  time.  The  most 
certain  way  of  accomplishing  what  the  physician  desires  is  to 
himself  communicate  with  some  capable  person  and  arrange 
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that,  by  printed  matter  or  by  personal  letter  or  interview, 
the  patient  be  educated  to  an  understanding  of  the  possi- 
bilities and  necessities  of  the  situation. 

Dr.  McKernon  said  that  Mr.  Wright  had  covered  the 
g-round  very  thoroughly,  but  there  were  one  or  two  points 
on  which  he  would  like  to  say  a  word.  First :  The  point 
mentioned  by  Mr.  Wright,  the  education  of  the  eye  to  relieve 
the  mental  strain.  We  are  at  fault  in  not  advising  the  taking 
up  of  lip  reading  early.  He  told  of  a  case  that  had  come 
under  his  observation,  where  a  patient  fifty  years  of  age, 
and  exhausted  by  prolonged  mental  attention,  hears  better 
to-day  after  having  been  educated  by  Mr.  Nitchie's  method 
of  teaching.  He  gets  sounds  more  easily  without  the  mental 
effort.  In  another  class,  lip  reading  should,  not  be  started 
■early,  i.  e.,  cases  with  slight  impairment  of  hearing,  and 
ashamed  of  the  defect.  When  hearing  for  conversation  is 
twelve  or  fifteen  feet,  the  patient  should  not  be  taught  lip 
reading,  because  the  faculty  of  hearing  would  be  neglected. 

In  congenital  deafmutes,  ten  years  ago  the  age  limit  for 
education  was  too  late.  The  training  should  be  early ;  it  can- 
not begin  too  early. 

Dr.  Dknch  said  that  his  paper  was  simply  a  resume  of  the 
subject,  and  by  no  means  exhausted  it.  In  reply  to  Dr.  Whit- 
ing, he  suggested  the  possibility  of  labyrinthine  hemorrhage 
with  the  parotiditis.  By  profound  deafness  he  meant  when  a 
patient  cannot  hear  a  loud  whisper  at  five  feet. 

Replying  to  Dr.  McKernon,  he  agreed  that  cases  which 
hear  fairly  well  but  desire  education  or  artificial  aid  should 
be  discouraged.  Lip  reading  is  valuable  in  cases  of  excessive 
mental  strain. 

He  disagreed  with  Mr.  Nitchie  and  Mr.  Wright  in  their 
belief  that  hearing  will  not  deteriorate  if  neglected  for  lip 
reading. 

In  reply  to  Dr.  Harris  he  said  that  changes  in  the  laby- 
rinth are  similar  to  changes  in  the  middle  ear ;  in  certain  cases 
diagnosed  as  otosclerosis  that  diagnosis  cannot  be  positively 
made.  He  recalled  a  case  of  apparent  otosclerosis,  in  which 
the  patient  now  has  good  hearing  after  treatment  of  the 
middle  ear  conditions.  He  believes  that  attempts  at  treat- 
ment should  be  made  unless  the  diagnosis  of  otosclerosis  is 
positive. 
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Mr.  Nitchie,  in  closing,  said  that  he  believes  in  using  the 
eyes  and  ears  together.  Some  persons  cannot  read  the  lips 
when  they  hear  the  voice;  they  are  confused  by  the  voice. 
If  such  persons  ordinarily  hear  the  voice  in  conversation,  they 
should  be  trained  by  special  exercises  to  coordinate  the  two 
means  of  perception,  eyes  and  ears,  so  that  the  two  work  to- 
gether, each  helping  the  other.  Dr.  Dench  urged  that  the  lip 
reader  should  be  encouraged  to  use  all  the  hearing  he  has, 
Mr.  Nitchie  said  that  is  not  only  what  he  advises  his  pupils 
but  also  what  he  does  himself  in  his  constant  practice.  Most 
lip  readers  naturally  use  eyes  and  ears  in  cooperation ;  such 
pupils  do  not  need  special  practice  to  develop  such  power,  but 
they  should  be  urged  and  advised  not  only  always  to  use 
the  eyes  to  help  the  ears  but  also  to  use  the  ears  to  help  the 
eves. 
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SECTION  ON  OTOLOGY. 

January  i^,  ipii. 

Case  of  Gunshot  Wound  of  the  Mastoid. 

Dr.  Seymour  OppenheimER.  Case  1. — This  patient  was 
admitted  to  Gouverneur  Hospital  on  the  11th  of  September, 
having  been  shot  in  the  right  ear  by  a  38-calibre  bullet  pass- 
ing through  the  auditory  canal  and  lodging  in  the  mastoid 
process.  There  was  much  swelling  over  the  mastoid  region 
and  auricle,  but  other  than  deafness  there  were  no  other  symp- 
toms present.  Under  local  treatment  the  wound  healed 
promptly  and  the  edema  subsided.  The  deafness,  which  was 
almost  total  by  both  bone  and  air  conduction,  has  improved 
since  the  time  of  the  injury.  The  radiograph  presented  shows 
the  bullet  in  the  posterior  part  of  the  mastoid  process,  and  some 
small  fragments  around  the  main  mass.  There  was  no  urgent 
reason  for  subjecting  the  patient  to  operation  at  the  time  of 
the  injury,  nor  later,  and  up  to  the  present  time  he  has  been 
disinclined  to  submit  to  operative  interference  on  account  of 
the  absence  of  symptoms.  The  wound  has  healed,  and  the  bul- 
let is  not  palpable  beneath  the  skin. 

Case  2. — G.  R.,  age  25.  Attempted  suicide  on  ]\Iay  25th  by 
shooting  himself  in  the  head.  The  bullet  entered  the  right 
ear.  Brought  to  the  hospital  by  ambulance.  General  condi- 
tion on  admission,  good.  Right  facial  paralysis.  Bloody 
expectoration.  Difficulty  in  swallowing.  Serous  blood  escap- 
ing from  the  ear.  Pupillary  reaction  equal.  Swelling  along 
right  side  of  the  neck. 

Radiograph :  Bullet  seen  in  auditory  canal,  a  fragment  in 
the  inferior  maxilla,  and  another  bullet  along  lateral  pharyn- 
geal wall. 

From  November  21st  to  November  29th  the  patient  was  in 
the  general  surgical  service  under  observation,  his  general 
condition  remaining  good.  Some  bloody  expectoration  at 
times,  and  some  dysphagia.  Discharge  from  ear  profuse  and 
of  a  serous  nature.     On  November  29th  the  temperature  rose 
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to  104,  and  the  patient  became  stuporous.     W.  B.  C,  21,000; 
polynuclear.  92%. 

On  November  30th  I  was  asked  to  see  him.  Patient  ex- 
tremely drowsy;  large  quantities  of  cerebrospinal  fluid  escap- 
ing from  auditory  canal,  containing  pneumococci.  Facial  par- 
alysis present.  Inspection  of  fundus  as  well  as  making  of 
caloric  labyrinthine  tests  prevented  by  the  middle  ear  space  be- 
ing occupied  by  the  bullet  mass.  Marked  Kernig  and  Babin- 
ski.  Reflexes  present  as  well  as  tache  cerebrale,  and  neck 
rigidity. 

Operation. — The  mastoid  region  ^vas  explored  and  bullet 
removed  from  middle  ear,  it  being  jammed  tightly  into  the 
region  of  the  aditus.  The  facial  canal  and  semicircular  canals 
were  splintered,  the  two  ends  of  the  facial  nerve  being  seen. 
From  the  semicircular  canal  a  large  quantity'  of  cerebrospinal 
fluid  was  escaping.  Over  the  cochlea  was  a  large  fistulous 
opening,  through  which  a  fragment  of  the  bullet  had  passed. 
It  is  curious  to  note  how  this  occurred  without  injuring  the 
underlying  carotid  vessel.  The  temporal  region  was  then  ex- 
posed, and  the  dura  was  found  to  be  extremely  tense.  In- 
cision of  same  showed  a  marked  congestion  of  the  pia-arach- 
noid,  with  some  hemorrhage,  clots  and  l>-mph  exudate.  Rub- 
ber tissue  drains  were  introduced  in  various  directions  in  the 
subdural  space,  completing  the  operation. 

The  patient  died  tvvo  days  later,  with  all  the  signs  of  an 
infective  meningitis.  Repeated  lumbar  puncture  showed  the 
presence  of  pneumococcus. 

The  specimen  of  brain  presented  showed  marked  pia- 
arachnoid  congestion  over  the  entire  convexity,  with  areas  of 
plastic  exudate. 

Gunshot  Wound  of   Mastoid   With   Brain  Abscess. 

Dr.  Seymour  OppexheimEr  said  that  as  the  patient  was  in 
custody  he  could  not  be  presented.  The  young  man,  aged  20, 
had  attempted  to  shoot  a  policeman  some  time  in  December, 
but  the  policeman  struck  his  hand  upward,  and  the  revolver 
went  off.  the  bullet  entering  his  ear  at  close  range.  There  was 
much  swelling,  and  powder  marks  around  the  auricle,  and  the 
patient  complained  of  severe  pain  in  the  head  and  eyes.  His 
mental  condition  was  good.  Dr.  Oppenheimer  said  that  he 
^id  not  see  the  patient  until  four  days  after  the  injur>%  at 
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which  time  a  radiogram  was  submitted  to  him.  The  eyes  had 
been  examined,  and  there  was  a  double  choked  disk.  Dr. 
Oppenheimer  presented  the  radiograms,  and  said  that  the  one 
presenting  a  view  from  before  backward,  not  being  stereosco- 
pic, was  rather  deceptive,  as  one  would  judge  that  the  mass  was 
not  within  the  inner  table  of  bone,  but  between  the  skin  and 
the  external  plate.  The  lateral  view  showed  a  large  mass  sit- 
uated in  the  mastoid,  and  also  a  smaller  fragment  lying  across 
the  roof  of  the  tympanum.  When  these  plates  were  submit- 
ted to  Dr.  Oppenheimer  the  patient's  general  condition  was 
good,  and  he  showed  no  signs  of  meningeal  irritation.  Dr. 
Oppenheimer  argued  that  a  bullet  left  in  that  position  would 
undoubtedly  before  long  give  rise  to  either  a  meningitis  or 
some  sub-  or  extradural  process,  and  operation  was  decided 
upon.  The  large  mass  of  lead  presented  was  found  situated 
in  the  mastoid  process,  and  the  roof  of  the  tympanum  was 
splintered,  and  in  the  roof  of  the  tympanum  and  amid  the 
area  of  splintered  bone  was  found  the  smaller  specimen  pre- 
sented, which  had  perforated  the  dura.  Upon  removing  this, 
three  drams  of  foul-smelling  pus  escaped  from  the  brain  sub- 
stance. The  infection  was  of  a  saprophytic  anerobic  nature. 
The  dural  opening  was  enlarged,  and  a  rubber  tissue  drain 
was  inserted  into  the  brain  substance.  The  patient's  recovery 
was  uneventful,  and  he  would  have  been  presented,  except 
for  the  fact  that  he  was  a  prisoner.  The  radiographs  were 
particularly  instructive. 

DISCUSSION. 

Dr.  Johnson  (referring  to  the  gunshot  wounds  of  the  mas- 
toid region)  said  that  the  cases  were  most  interesting,  and  that 
the  amount  of  cerebrospinal  fluid  that  in  such  cases  sometimes 
flows  from  the  cerebral  cavity  is  marvelous.  He  recalled  a 
similar  case  in  which  the  bullet  had  lodged  in  the  mastoid  re- 
gion and  could  not  be  removed  through  the  canal,  although  it 
could  be  seen.  It  was  necessary  to  move  the  ear  forward 
and  excise  a  considerable  portion  of  the  bone  before  the  bul- 
let was  removed.  There  was  no  lead  in  the  cerebral  cavity, 
but  there  was  a  fracture,  and  a  tremendous  flow  of  cerebro- 
spinal fluid  followed.  If  the  patient's  head  was  turned  to  one 
side  for  a  brief  space,  five  or  ten  minutes,  and  then  turned 
over,  a  dram  of  cerebrospinal  fluid  would  be  evacuated.    That. 
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condition  continued  for  over  two  weeks,  and  as  the  flow  grad- 
ually ceased  the  patient  became  very  irritable,  and  it  was 
feared  that  he  was  developing  a  meningitis ;  this,  however, 
did  not  occur,  and  after  a  few  days  of  excitement  the  man 
made  an  uneventful  recovery. 

In  another  instance  a  m.usician  fired  a  twenty-two  calibre 
bullet  first  into  one  ear  and  then  into  the  other,  the  muzzle 
of  the  revolver  being  pressed  into  the  ear  canal,  and  it  was 
remarkable  how  the  bullets  crossed  in  the  cerebral  cavity  at 
the  base  of  the  brain  without  severing  the  arteries.  The  man 
had  tremendous  tonic  and  clonic  spasms,  and  died  in  two 
days,  it  being  impossible  to  do  anything  for  him.  Tlie  most 
remarkable  thing  was  that  he  could  shoot  himself  in  one  ear, 
the  bullet  passing  through  the  brain,  and  then  place  the  re- 
volver in  the  other  ear  and  shoot  again.  There  were  no  pow- 
der marks  visible  on  either  side,  showing  that  the  pistol  muz- 
zle was  in  each  instance  pressed  into  the  external  auditory 
canal. 

Report  of  a  Case  of  Otitic  Meningitis  Presenting  Some  Unique 
Symptoms. 

Dr.  Seymour  Oppexheimer.  H.  R..  age  67,  thirty  years 
ago  had  a  chancre,  followed  by  secondary  lesions,  for  which 
he  received  appropriate  treatment.  Has  always  enjoyed  ex- 
ceptionally good  health.  In  the  early  part  of  April  the  left 
ear  discharged,  following  an  acute  rhinitis,  for  which  he  con- 
sulted his  physician,  who  found  the  auditory  canal  much 
swollen,  the  tympanic  membrane  perforated  and  the  middle 
ear  discharging  copiously.  After  three  weeks  of  irrigation 
treatment  the  discharge  ceased.  Shortly  after,  the  patient 
developed  an  acute  influenza,  and  the  ear  again  began  to  dis- 
charge. For  the  subsequent  weeks  he  was  not  under  medical 
observation,  the  aural  discharge  ceasing. 

About  May  14th  he  again  consulted  his  physician,  complain- 
ing of  severe  frontal  and  temporal  headache.  No  ear  dis- 
charge. Temperature,  101.6.  Two  days  later  a  swelling  ap- 
peared above  and  below  the  ear.  and  the  headache  ceased.  At 
this  time  I  was  asked  to  see  him  by  the  attending  physician. 
Dr.  Eugene  Eising.  Upon  examination  I  found  a  marked 
edematous  and  infiltrated  area  about  the  mastoid  region,  ex- 
tending well  up  over  the  zygomatic  and  temporal  parts.     Con- 
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siderable  infiltration  was  also  present  along  the  neck,  with 
marked  lymph  nodular  swelling.  The  auditory  canal  was 
completely  prolapsed,  preventing  a  view  of  the  canal  fundus. 
Hearing  for  aerial  conduction  was  almost  absent.  The  left 
ear  showed  the  existence  of  a  marked  sclerotic  process  with 
a  total  loss  of  hearing.  The  general  physical  condition  of 
the  patient  was  excellent,  no  suggestion  of  meningeal  irrita- 
tion being  present.  Urinary  examination  negative.  Temper- 
ature, 99.2 ;  pulse,  96 ;  respiration,  24. 

Diagnosis. — Acute  mastoiditis  with  probable  cortical  per- 
foration. 

Operation  May  17th.  The  usual  curvilinear  incision 
through  the  enormously  infiltrated  tissues  was  made,  extend- 
ing from  the  upper  level  of  the  ear  to  the  tip  of  the  mastoid 
process,  one-fourth  inch  posterior  and  paralleling  the  retro- 
auricular  fold.  A  horizontal  incision  was  also  made,  owing 
to  the  width  of  the  mastoid  process.  The  periosteum  was  well 
elevated,  making  a  large  exposure  of  the  operative  field.  A 
perforation  of  the  external  cortex  was  found  in  the  region 
of  the  suprameatal  triangle,  from  which  large  quantities  of 
pus  escaped.  A  probe  introduced  into  this  perforation  en- 
tered a  large  cavity.  With  the  exception  of  the  marginal 
edges  of  the  perforation  the  balance  of  the  cortex  was  ex- 
tremely hard.  The  intercellular  osseous  walls  were  much 
necrosed,  and  large  masses  of  granulation  tissue  and  swollen 
pyogenic  membrane  and  free  pus  were  present.  The  entire 
cavity  was  thoroughly  curetted,  including  the  zygoma  cells, 
the  tip  of  the  process  being  removed  en  masse.  A  very  small 
area  of  dura  was  uncovered  posterior  and  above  the  turn  of 
the  sigmoid  sinus  as  well  as  overlying  the  anterior  bony  plate 
of  the  sinus,  the  bony  covering  in  these  vicinities  being  necro- 
tic. The  exposed  vein  wall  appeared  normal.  Unfortunate- 
ly the  specimen  of  pus  submitted  to  the  laboratory  for  exam- 
ination was  not  made. 

The  patient  reacted  well  from  the  operation  and  was  ap- 
parently in  excellent  condition. 

Thirty-six  hours  later  a  chill  occurred,  lasting  for  seven 
minutes.  The  temperature  rose  to  106.2,  the  pulse  to  138  and 
the  respiration  to  38.  He  then  fell  asleep,  after  speaking  to 
the  nurse,  and  upon  his  awakening  in  the  morning  an  aphasia 
was  noticed.     An  hour  later,  when  I  saw  him,  he  was  irrita- 
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ble  and  restless  and  was  unable  to  speak.  Temperature, 
105.8;  pulse,  140;  respiration,  36.  The  presence  of  aphasia 
of  course  suggested  a  possible  brain  abscess,  and  the  marked 
chill  and  rapidly  following  rise  in  temperature  was  suspicious 
of  a  sinus  thrombosis.  The  mental  irritability  was  not  suf- 
ficient at  that  time  to  warrant  the  diagnosis  of  the  presence 
of  a  meningitis. 

The  patient  was  taken  to  the  operating  room  and  the  wound 
inspected,  which  appeared  normal.  A  blood  culture  was  taken, 
w^hich  was  subsequently  reported  as  negative.  Lumliar  punc- 
ture was  also  performed,  and  the  cerebrospinal  fluid  was 
found  to  contain  the  streptococcus  mucosus  capsulatus.  The 
polynuclear  percentage  was  96.  About  four  drachms  of  fluid 
was  withdrawn  under  a  normal  pressure.  It  was  turbid  and 
of  brownish  color.  Temperature,  102.4;  pulse,  140;  respira- 
tion. 40.  The  pupils  were  equal  and  of  normal  reaction.  The 
fundi  normal,  as  well  as  the  ocular  movements.  Left  facial 
innervation  slightly  stronger  than  the  right.  Urine  voided 
involuntarily.  Owing  to  the  inability  to  cause  the  patient  to 
understand,  the  mouth  and  tongue  were  not  examined.  The 
upper  extremities  move  equally  well.  The  deep  reflexes  pres- 
ent. Both  sides  of  thorax  move  equally  well.  Abdominal  re- 
flexes very  light.  Right  cremasteric  reflex  diminished.  Mo- 
tility of  both  lower  extremities  normal.  Both  knee  jerks 
increased.  No  Babinski,  Mendel  or  Oppenheim  signs  pres- 
ent. Kernig  marked  on  both  sides.  Some  retraction  of  the 
head.  Patient  speechless  and  apparently  unable  to  recognize 
what  is  being  said,  although  he  looks  at  one  in  response  to 
speech  understandingly,  but  attempts  to  elicit  understanding 
of  speech,  either  written  or  spoken,  is  futile.  When  asked 
if  he  wants  to  drink,  when  shown  a  glass  of  water,  appar- 
ently in  sign  of  recognition  he  nods  his  head.  Xo  response 
to  noises.  Xo  muscular  twitchings  or  tremors.  White  blood 
count.  28,800 ;  polynuclear,  94% . 

Operation,  subdural  drainage.     Anesthesia,  gas  oxygen. 

With  the  diagnosis  of  meningitis,  the  patient  was  taken  to 
the  operating  room,  and  the  upper  end  of  the  primary  mas- 
toid incision  extended  upward  and  forward  through  the  tem- 
poral muscle.  The  underlying  squamous  plate  of  the  tem- 
poral bone  was  rongeured  away,  making  a  large  exposure 
of  the  dura  of  the  middle  cranial  fossa.     The  dura  was  not 
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bulging  appreciably  and  was  pulsating.  A  large  incision  was 
made  therein,  and  but  a  small  amount  of  cerebrospinal  fluid 
escaped.  In  making  the  incision  through  the  dura  a  branch 
of  the  middle  meningeal  artery  was  severed,  requiring  liga- 
ting.  The  pia-arachnoid  was  much  congested,  but  showed 
no  evidences  of  exudate. 

Three  pieces  of  rubber  tissue  were  introduced  in  diiferent 
directions  into  the  subdural  space  and  the  wound  repacked  and 
the  patient  returned  to  bed.  A  few  hours  later  antistrepto- 
cocci  serum  was  injected  into  the  cerebrospinal  canal.  During 
the  day  and  night  all  the  signs  of  meningeal  irritation  marked- 
ly increased,  and  further  exploration  of  the  cranial  cavity  was 
determined  upon.  Temperature,  103 ;  pulse,  extremely  rapid 
and  of  poor  quality. 

Operation. — Conversion  of  simple  mastoid  into  the  radical 
and  drainage  of  posterior  cranial  fossa.  Gas  oxygen  anes- 
thesia. With  a  broad-nosed  rongeur  the  bony  wall  between 
the  mastoid  cavity  and  the  middle  ear  was  rapidly  broken 
away,  and  the  prominence  of  the  facial  nerve  leveled  down 
to  allow  of  a  thorough  inspection  of  the  middle  ear  spaces, 
the  ossicles  and  membrana  tympani  being  curetted  away.  No 
evidences  of  a  fistulous  opening,  either  over  the  roof  of  the 
tegmen  tympani  or  in  the  region  of  the  cochlea  or  semicircular 
canal,  could  be  detected.  An  area  of  bone  was  then  removed 
in  front  of  the  descending  limb  of  the  sigmoid  sinus,  between 
it  and  the  posterior  surface  of  the  petrous  pyramid.  The 
bony  excavation  was  then  carefully  continued  along  the  pyra- 
mid, until  the  internal  auditory  meatus  came  into  view.  The 
dura  was  incised  at  this  point  and  a  drain  of  rubber  tissue 
introduced. 

The  condition  of  the  patient  required  much  stimulation  at 
this  time,  and  an  intravenous  injection  was  given. 

The  operative  shock  was  most  pronounced,  and  death  took 
place  three  hours  later. 

The  points  of  extreme  interest  in  the  case  are : 

1.  The  undoubted  existence  of  areas  of  cerebellar  menin- 
gitis, present  at  the  time  of  the  primary  mastoid  operation,  but 
with  no  recognizable  evidences  of  the  lesion. 

2.  The  development  of  the  aphasia,  which  is  a  very  unusual 
symptom,  in  connection  with  an  uncomplicated  meningitis. 
This  latter  symptom  is  due  to  the  fact  that  the  temporal  lobe 
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on  the  base  has  no  known  function,  and,  according  to  Starr, 
if  the  disease  advances  upward  on  the  left  side,  a  sensory- 
aphasia  may  result. 

Postmortem  Examination. — The  portion  of  the  brain  which 
appeared  in  the  wound  was  dark  red  in  color  and  hemorrhagic, 
Ebctending  from  and  along  the  convexity  from  the  upper  por- 
tion of  the  frontal  lobe  to  the  occipital  lobe  there  is  a  purulent 
inflammation  of  the  meninges.  In  the  upper  portion  of  the 
postcentral  convolution  is  a  fairly  extensive  pial  hemorrhage 
about  2  cc.  in  diameter.  Also  a  productive  inflammation  of 
the  meninges  over  the  cerebellum  (older  than  the  process  in 
pia  over  cerebrum).  No  abscess  or  hemorrhage  in  interior 
of  cerebrum.  Lateral  sinus  (left)  shows  a  (left)  recent  non- 
adherent clot.  Over  frontal  lobe  pial  vessels  much  congested 
and  subpial  extravasations  along  their  course.  Sections  from 
fronto-occipital-temporal  lobes  show  acute  exudative  menin- 
gitis. 

Cases  of  Chronic  Suppurative  Otitis  Media  Showing   Results  of  the 
Yankauer  Operation. 

Dr.  Harold  Hays.  Case  1.  This  patient,  a  young  woman, 
had  had  a  chronic  suppuration  from  the  ear  since  childhood. 
When  admitted  to  the  clinic,  there  was  a  profuse  discharge 
of  foul  mucopurulent  material  and  granulation  tissue,  which 
did  not  yield  to  treatment.  During  the  summer  the  Yankauer 
operation  was  performed,  and  two  weeks  later  the  discharge 
ceased.  Six  weeks  later,  however,  it  started  again,  and  the 
patient  was  operated  upon  a  second  time,  in  December,  with 
the  assistance  of  Dr.  Yankauer,  when  a  number  of  fistulous 
tracts  were  found,  and  the  drum  was  excised.  Some  of  the 
adhesions  were  freed,  and  since  then  there  has  been  only  a 
slight  discharge  of  mucoid  material. 

Case  2.  This  patient,  another  young  woman,  has  also  had 
a  foul-smelling  mucopurulent  discharge  since  childhood. 
When  admitted,  granulation  tissue  was  found,  with  some  ne- 
crosis of  the  malleus  and  the  incus.  These  were  removed  ear- 
ly in  September,  and  the  patient  was  allowed  to  wash  her 
ear.  The  discharge,  however,  did  not  cease,  and  two  weeks 
later  the  Yankauer  operation  w-as  performed-  After  a  time 
the  discharge  ceased,  but  later  she  had  a  slight  return  of  the 
discharge.  She  was  then  operated  upon  a  second  time,  but 
still  the  discharge  did  not  cease.     In  December  Dr.  Yankauer 
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saw  her,  and  some  small  adhesions  were  found  near  the  oval 
window,  which  was  free,  and  which  helped  her  hearing.  The 
tube  was  closed,  and  nothing  further  was  done,  and  she  now 
has  only  a  few  drops  of  mucus  every  few  hours. 

Case  3.  The  third  patient,  a  boy,  came  to  the  clinic  dur- 
ing the  summer  with  a  profuse  foul-smelling  suppuration  and 
three  or  four  large  polyps,  which  were  removed  in  three  or 
four  sittings  with  a  snare  forceps.  The  discharge,  however, 
continued,  and  four  weeks  later  the  Eustachian  tube  was  cu- 
retted. The  discharge  continued  for  a  week  or  two,  but  was 
not  so  foul-smelling  or  pussy ;  later  it  ceased  for  six  weeks, 
and  then  again  started  up.  At  present  there  is  only  a  slight 
thin  mucous  discharge  every  few  days. 

Paper:    The  Results  of  the  Yankauer  Operation  in  Chronic  Suppura- 
tive Otitis  IVIedia.* 

By  Harold  Hays,  M.  D., 

New  York. 

discussion. 

Dr.  Bryant  spoke  of  Dr.  Yankauer's  instruments,  which 
had  been  shown,  stating  that  he  considers  them  excellent  and 
would  certainly  make  use  of  them  if  he  desired  to  close  the 
Eustachian  tube.  Dr.  Bryant  stated  that  the  paper  of  Dr. 
Hays  had  covered  the  whole  field  of  chronic  middle  ear  sup- 
puration. But  his  own  remarks  would  be  confined  to  a  few 
points  in  regard  to  the  desirability  of  closing  the  Eustachian 
tube. 

It  is  generally  recognized  that  most  middle  ear  and  mastoid 
infection  enters  through  the  Eustachian  tube.  Hence  a  clo- 
sure of  this  channel  would  be  a  method  of  prophylaxis  against 
all  such  infection.  There  is.  however,  one  objection  to  this 
prophylactic  measure — the  loss  of  hearing  that  it  would  en- 
tail, which  is  especially  significant  for  those  whose  hearing  is 
already  damaged  and  who  cannot  afiford  to  have  it  still  fur- 
ther interfered  with.  Dr.  Bryant's  own  experiences,  without 
exception,  have  proved  that  in  the  case  of  middle  ear  sup- 
puration the  hearing  of  the  patient  is  less  if  the  tube  is  closed 
than  if  it  is  open.     On  closure  of  the  tube,  either  by  secretion 

*See  page  86. 


SOCIETY  PROCEEDINGS.  227 

or  other  obstruction,  there  was  in  many  cases  a  decided  loss 
of  hearing ;  he  could  recall  no  case  where  opening  of  the  tube 
was  not  followed  by  improvement  in  hearing. 

The  second  point  discussed  was  whether  it  is  necessary  to 
undertake  this  operation  of  closing  the  tube  in  order  to  avoid 
a  still  more  dangerous  procedure,  i.  e.,  the  radical  operation. 

Dr.  Br}ant  stated  that  he  had  frequently  seen  cases  of  re- 
current tympanic  infection,  due  chiefly  to  the  infection  re- 
entering the  tympanum  per  tubam.  The  cure  of  such  cases 
was  always  permanent  after  proper  nasopharyngeal  treatment. 
In  suppuration  of  the  mastoid  cells  and  antrum  it  does  not 
seem  that  closure  of  the  tube  would  be  very  effective.  Treat- 
ment other  than  the  radical  measure  for  these  cases  can  be 
found  in  draining  the  mastoid  antrum  and  cells  posteriorly. 

With  reference  to  Dr.  Hays'  statement  that  80  per  cent  of 
cases  can  be  cured  without  undertaking  the  radical  operation 
Dr.  Bryant  stated  that,  according  to  his  experience,  100  per 
cent  of  noncomplicated  cases  of  chronic  tympanic  suppura- 
tion could  be  cured  without  operation  and  kept  so  perma- 
nently by  nasopharyngeal  treatment.  In  the  majority  of  cases 
Dr.  Bryant  prefers  nasopharyngeal  treatment  to  stoppage  of 
the  Eustachian  tube.  Where  the  mastoid  cells,  rather  than  the 
tympanic  cavity,  are  involved  he  advises  postaural  evacuation 
of  the  antrum  and  cells. 

Dr.  OppEnhEimer  said  that  the  whole  subject  was  still  so 
new  that  every  little  mite  one  might  add  was  worth  submit- 
ting. He  had  used  Dr.  Yankauer's  method  in  six  cases,  or 
rather  in  three  cases,  for  in  the  others  he  had  used  the  method 
as  part  of  the  radical  operation.  He  had  been  in  the  habit  of 
using  a  little  conical  burr,  which  he  had  picked  up  in  one  of 
the  dental  supply  companies,  to  curette  the  Eustachian  mem- 
brane, in  order  to  get  complete  closure  of  the  tube.  It  had 
occurred  to  him  that  Dr.  Yankauer's  instruments  would  bet- 
ter conform  to  the  anatomic  configuration  of  the  tube  and 
could  be  introduced  deeper,  so  he  employed  them  in  two  cases 
as  a  part  of  the  radical  operation  upon  the  mastoid,  and  the 
result  was  a  complete  closure,  although  he  and  others  had 
also  gotten  this  closure  almost  always  with  other  instruments. 
One  colleague  endeavored  to  obtain  this  result  with  the  use 
of  bichlorid  1/500,  applied  into  the  Eustachian  tube,  and  had 
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succeeded  in  closing  the  tube  in  that  way.  There  are.  there- 
fore, a  variety  of  means  at  command  vVhereby  to  obtain  this 
result.  In  one  of  the  six  cases  referred  to  a  radical  mastoid 
operation  had  been  performed  some  three  years  previously, 
but  the  patient  returned  repeatedly  with  a  small  area  at  the 
Ijottom  of  the  wound  where  some  detritus  had  collected,  and 
w^hen  this  was  removed  there  was  some  pus  beneath.  Dr. 
Yankauer's  curette  was  passed  quite  deep  into  the  lumen  of 
the  tube  and  a  complete  closure  resulted.  In  the  other  three 
cases,  which  came  more  strictly  under  the  discussion,  two  had 
suppuration  of  a  chronic  nature  in  which  there  was  a  perfora- 
tion at  the  periphery  of  the  drum,  strongly  suggesting  naso- 
pharyngeal disease.  It  had  existed  for  many  years,  and  some- 
times would  be  dry,  and  then,  following  some  infection,  mois- 
ture would  reappear.  These  were  distinctly  cases  of  naso- 
pharyngeal infection,  and  in  these  two  instances  he  employed 
Dr.  Yankauer's  method  very  effectively.  Both  cases  were 
seen  a  week  ago,  three  months  after  the  operation,  and  they 
are  dry.  The  third  case  was  one  in  which  there  was  a  large 
destruction  of  the  drum  membrane  with  some  necrosis  of  the 
ossicles  and  granulation  tissue.  In  this  instance  the  method 
had  proved  an  absolute  failure.  As  Dr.  Bryant  had  said, 
much  depends  upon  whether  the  condition  is  limited  to  the 
tympanum  and  dependent  primarily  upon  some  nasopharyn- 
g-eal  infection,  or  whether  it  is  associated  with  some  more 
extensive  disease  in  the  mastoid  process ;  even  in  the  pres- 
ence of  necrotic  areas  in  the  tympanum,  where  there  is  no 
disease  in  the  mastoid,  /.  e  ,  in  cases  that  are  dependent  pri- 
marily on  tubal  disease,  where  there  is  a  constant  reinfec- 
tion, on  removing  the  source  of  infection,  although  the  tym- 
panic lesion  may  be  quite  marked,  they  may  clear  up  by  this 
method  which  prevents  further  reinfection.  The  method  is 
most  commendable  in  properly  selected  cases,  but  the  type 
of  cases  should  be  carefully  selected. 

Dr.  Rae  said  that  Dr.  Yankauer  had  been  kind  enough,  just 
after  presenting  his  cases  at  the  section  in  May,  to  give  him 
the  opportunity  to  see  him  operate  on  two  chronic  suppura- 
tive cases.  He  immediately  provided  himself  with  an  outfit 
and  has  performed  the  operation  several  times  since.  It  is  too 
early  yet  to  speak  of  the  end  results  of  this  procedure,  but 
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one  cannot  but  be  favorably  impressed  because  of  the  sim- 
plicity of  the-  method  as  compared  with  the  radical  operation. 

He  agreed  with  the  remarks  of  the  previous  speakers  as  to 
the  proper  selection  of  cases. 

He  had  operated  on  both  ears  in  a  case  of  chronic  sup- 
puration in  a  girl  of  16  years.  The  disease  had  existed  since 
early  childhood  and  there  was  no  trace  of  ossicles  in  either 
ear.  Within  three  weeks  one  ear  was  dry  and  has  since  re- 
mained so.  but  the  other,  though  much  improved,  was  still 
moist.  Six  weeks  after  operation  the  tube  on  this  latter  side 
proved  to  be  closed  on  inflation.  Two  weeks  later,  the  ear 
being  still  moist,  inflation  was  again  practiced  and  a  small 
amount  of  air  was  able  to  be  blown  through. 

Even  when  the  operation  has  been  carefully  performed, 
it  seemed  to  the  speaker  that  reopening  of  the  tube  is  possible 
and  that  it  occurs  in  one  of  two  ways.  The  immediate  ef- 
fect of  the  operation  is  the  formation  of  a  mass  of  granula- 
tion at  the  isthmus.  As  cicatrization  of  this  mass  proceeds 
there  can  be  no  guarantee,  apart  from  the  smallness  of  the 
space  in  which  we  are  working,  that  the  tube  will  remain 
occluded  when  shrinking  is  complete.  The  other  possibility 
is  that  by  infection  from  the  nasophannx  the  granulation 
mass  may  break  down  entirely.  For  these  reasons  it  would 
seem  wise  to  inflate,  after  a  reasonable  time,  not  only  those 
cases  which  have  failed  to  clear  up  but  also  the  cases  which 
have  apparently  cured. 

Dr.  Rae  also  said  that,  like  Dr.  Oppenheimer,  he  had 
used  the  Yankauer  instrument  to  close  the  tube  in  the  per- 
formance of  the  radical  operation. 

In  reply  to  a  question.  Dr.  Rae  stated  that  there  was  no 
difTerence  in  the  hearing  in  any  of  his  cases.  So  far.  however, 
he  had  only  operated  on  cases  of  very  long  standing  with  con- 
siderable impairment  of  hearing.  It  should  not  be  forgotten 
in  this  connection  that  practically  all  intermittent  discharging 
cases  hear  a  little  better  when  the  ear  is  moist  than  when  it  is 
cicatrized  and  dry. 

Dr.  Yankauer  said  that  he  had  been  very  much  interested 
in  Dr.  Hays'  paper  and  in  the  questions  which  had  been 
brought  up.  In  his  original  paper  it  should  be  noted  that  the 
cases  which  got  well  quickest  were  those  in  which  the  mid- 
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die  ear  was  clear,  and  the  cases  which  required  the  longest 
time  were  those  where  there  was  granulation  tissue  or  cicatri- 
cial adhesions.  That  fact  is  quite  in  accord  with  the  pathology 
of  middle  ear  suppuration.  The  primary  cause  of  all  middle 
ear  suppurations  is  a  nasopharyngeal  infection ;  the  closing  of 
the  Eustachian  tube  will  put  an  end  to  the  infection  from  the 
nasopharynx,  and  the  healing  of  the  diseased  process  in  the 
middle  ear  will  depend  entirely  on  the  degree  of  disease  pres- 
ent in  the  middle  ear  and  mastoid  cells.  When  the  disease  is 
slight  and  there  is  little  or  no  bone  disease  and  no  exuberant 
granulations,  there  will  result  a  rapid  cessation  of  the  dis- 
charge ;  some  cases  would  no  doubt  be  helped  by  intratympanic 
operations.  In  all  cases,  closure  of  the  tube  is  necessary, 
whether  done  at  the  time  of  the  radical  operation  or  other- 
wise. The  removal  of  adhesions  of  the  drum  membrane  to  the 
inner  tympanic  wall,  of  cicatricial  bands,  of  disease  in  the 
attic,  etc.,  which  can  be  reached  through  the  canal,  will 
help  in  establishing  a  cure.  On  the  other  hand,  in  cases 
of  profound  disease  in  the  mastoid  cells  it  is  hardly  to 
be  expected  that  a  cure  will  be  effected.  Whatever  cure  is 
effected  will  have  to  be  done  by  nature,  for  all  that  the  surgeon 
can  do  is  to  keep  the  region  clean  and  remove  the  products 
which  interfere  with  drainage.  Cases  in  which  such  condi- 
tions were  present  required  considerable  time  before  becoming 
dry.  He  did  not  consider  six  weeks  sufficient  time  to  establish 
a  cure :  some  cases  do  not  get  well  for  a  year  and  a  half.  One 
of  his  cases  had  continued  to  discharge  for  over  two  years ; 
then  the  patient  came  un.ler  the  care  of  a  colleague,  who  did 
nothing  for  the  ear,  but  who  reports  that  it  has  now  become 
entirely  dry.  So  a  cure  is  possible  even  after  two  years. 
Whether  or  not  it  is  wise  or  justifiable  to  wait  so  long  before 
doing  the  radical  operation  is  a  matter  of  opinion  and  indi- 
vidual judgment. 

Dr.  Bryant's  argument  interested  him  very  much.  In  his 
observation,  when  the  tubal  orifice  is  filled  with  secretion  the 
hearing  is  lost.  That  observation,  which  is  entirely  correct, 
does  not  applv  to  the  case  at  issue,  for  when  the  tubal  orifice 
is  filled  with  secretion,  it  can  be  assumed  that  the  lower  por- 
tion of  the  tympanic  cavity  is  also  filled  with  secretion,  and  in 
all  probability  the  notch  of  the  oval  window  is  not  free  to 
receive  the  sound  waves ;  whereas  when  the  Eustachian  tube 
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is  closed  at  the  isthmus  and  the  ear  is  dry,  the  sound  waves  can 
be  reflected  into  the  round  window.  In  a  number  of  his  own 
cases,  and  in  one  of  Dr.  Hays',  there  was  improvement  in  the 
hearing  following  the  severing  of  adhesions  which  had  ob- 
structed the  entrance  of  the  sound  waves  to  the  round  win- 
dow. The  condition  is  dilterent  from  that  presented  when 
the  ear  is  filled  in  its  lower  part  with  secretions.  There  has 
not  been  any  diminution  in  hearing  in  any  of  his  own  cases ; 
there  has  been  no  effect,  one  way  or  another,  on  any  tinnitus 
which  was  present :  it  was  not  made  better  or  worse  in  any  of 
them,  and  no  tinnitus  appeared  which  had  not  existed  before. 
Another  question  is  the  selection  of  the  cases  in  which  this 
operation  should  be  done.  It  is  very  difficult  to  decide  that 
question  at  the  present  time.  According  to  the  usually  ac- 
cepted indications,  whenever  there  is  cholesteatoma  there 
should  be  a  radical  operation,  yet  he  has  seen  two  cases  get 
well  by  simply  curetting  the  tube  and  waiting.  Some  opera- 
tors would  consider  radical  operation  in  the  case  of  polyp 
formation ;  in  cases  in  which  polyps  were  present,  he  had 
removed  as  little  of  the  polyp  as  he  could  in  order  to  get  at 
the  region  of  the  tube,  and  treated  the  remaining  portion  with 
applications  of  nitrate  of  silver ;  in  several  rather  large  polyps 
treated  in  this  way  he  has  seen  them  gradually  get  smaller 
and  smaller,  and  finally  disappear.  At  the  present  time  it  is 
not  possible  to  decide  which  cases  will  get  well  by  simply  clos- 
ing the  tube  and  which  will  not ;  but  it  is  conceded  that  even 
if  the  radical  operation  is  done  the  tube  must  be  closed,  and 
if  that  is  the  case,  nothing  is  lost  by  closing  the  tube  first  and 
waiting  results ;  on  the  other  .hand,  a  good  deal  would  be 
gained  if  the  tube  has  been  closed ;  for  if  it  is  already  closed 
when  the  radical  operation  is  performed  we  can  expect  a 
clean  wound  and  better  results.  The  question  is:  How  long 
shouM  we  wait  after  the  tube  has  been  satisfactorily  closed 
before  we  decide  to  do  the  radical  operation? 

Dr.  Oppexheimer  inquired  if  any  of  the  members  knew 
of  any  case  where  the  carotid  artery  had  been  injured  by  Eu- 
stachian tube  curetting.  Ever>'  article  on  the  subject  of  the 
radical  mastoid  which  he  had  read  advises  extreme  caution  on 
account  of  the  proximity  of  the  carotid  artery,  and  the  presence 
of  a  possible  dehiscence,  yet  he  knew  of  no  instance  where  any 
such  injury  took  place  from  Eustachian  instrumentation. 
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Dr.  Oppenheimer  said  he  understood  that  the  case  to  which 
Dr.  Whiting  referred  to  was  one  where  the  chisel  was  driven 
into  the  carotid  artery,  and  was  not  due  to  any  manipulation 
in  the  Eustachian  tube. 

The  Chairman  announced  the  presence  of  a  guest  whose 
name  was  familiar  to  all  who  attend  the  national  meetings, 
and  was  also  well  known  as  the  inventor  of  several  useful  in- 
struments which  most  have  found  useful  and  necessary  in 
operative  procedures — Dr.  Allport  of  Chicago,  and  invited 
him  to  take  part  in  the  discussion. 

D'R.  Allport  said  that  he  had  not  intended  to  take  any  part 
in  the  discussion,  but  could  not  refuse  to  say  a  few  words  in 
regard  to  Dr.  Hays'  interesting  paper  on  Dr.  Yankauer's 
operation.  No  one  ought  to  discuss  a  subject  unless  he  is 
familiar  with  it,  and  he  was  not  at  all  familiar  personally  with 
the  Yankauer  operation,  though  he  has  great  respect  for  Dr. 
Yankauer's  judgment  and  ability  and  had  seen  the  operation 
performed  several  times  during  his  visit  to  New  York  in  the 
last  few  weeks.  He  intended  to  try  it  when  he  got  home,  for 
one  ought  to  try  whatever  holds  out  any  promise  of  mitigating 
human  suffering.  Of  course  the  operation  will  have  to  stand 
the  test  of  time,  like  everything  else,  but  it  is  a  laudable  effort 
to  avoid  doing  the  radical  mastoid  operation,  and  no  one  wishes 
to  perform  that  operation  if  it  can  be  avoided,  because  of  the 
loss  of  time  to  the  patient,  the  possibility  of  accidents,  such 
as  facial  paralysis,  or  the  possibility  that  after  all  the  case 
will  not  be  healed.  It  is  true  that  such  accidents  are  diminish- 
ing very  much  indeed  as  time  progresses  and  the  technic 
is  improved.    Almost  all  cases  do  well  now. 

Of  course  there  are  a  number  of  procedures  which  have 
been  promulgated  for  avoiding  the  radical  operation.  The 
so-called  Heath  operation,  devised  by  Dr.  Heath  of  London, 
evoked  considerable  enthusiasm  at  one  time,  and  yet  that  has 
quieted'  down  and  few  surgeons  use  it  at  the  present  time, 
though  it  may  be  useful  under  certain  circumstances.  Dr. 
Yankauer's  operation  seems  to  be  the  same  sort  of  procedure, 
and  we  have  to  learn  where  it  belongs.  It  is  a  useful  opera- 
tion and  has  doubtless  come  to'  stay  for  certain  cases,  but 
these  cases  will  have  to  be  carefully  selected,  for  unless  the 
cases  are  suitable  the  operation  will  be  futile  and  will  be  dis- 
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credited.  The  cases  which  the  operation  will  help  are  mainly 
those  of  tubal  disease.  E>r.  Allport  said  that  he  had  very  little 
confidence  that  the  operation  would  do  good  in  cases  of  gen- 
eral middle-ear  necrosis,  or  in  cases  of  attic  necrosis  or  antrum 
necrosis;  it  is  not  going  to  be  a  cure-all;  but  where  disease 
gets  in  the  cellar  of  the  middle  ear  and  comes  from  a  tubal  dis- 
ease that  secondarily  produces  certain  lowered  tympanic  path- 
ologic conditions,  we  may  look  for  good  results  from  it. 

The  question  comes  up,  whether,  even  in  a  large  proportion 
of  these  cases,  good  results  will  not  be  obtained  by  proper 
treatment  of  the  nasopharyngeal  space.  The  probability  of 
iT]juring  the  carotid  artery  by  this  operation  seems  rather  far- 
fetched. The  instruments  are  well  devised  and  prepared,  are 
net  \'icious  or  harmful,  and  if  used  by  one  who  has  the  delicacy 
of  touch  that  he  ought  to  have  in  any  work  of  this  kind  the 
danger  of  injuring  the  carotid  is  remote;  one  can  tell  im- 
mediately by  the  sense  of  touch  that  he  is  on  dangerous 
ground. 

One  use  for  the  operation  had  not  been  mentioned  this  even- 
ing, but  seems  one  which  may  prove  of  considerable  utility 
in  time — that  is,  in  cases  of  uncured  radical  operation,  where 
the  discharge  continues  after  the  operation.  In  all  such  cases 
as  he  has  seen,  the  disease  has  come  from  the  tube;  the  other 
part  is  all  right.  When  he  does  the  radical  operation  he  en- 
deavors to  not  only  curette  the  tube,  scrape  off  the  mucous 
membrane,  but  to  absolutely  scrape  oflF  the  bone,  so  as  to  se- 
cure an  absolute  adhesive  inflammation  and  close  up  the  tym- 
panic orifice  of  the  Eustachian  tube — he  scrapes  off  the  mu- 
cous membrane  and  bone  as  far  as  the  isthmus.  It  seems 
probable  that  Dr.  Yankauer's  operation  will  prove  \-ery  useful 
in  these  cases,  and  may  be  the  finishing  touch  that  is  needed  to 
cure  the  last  pathologic  condition. 

One  of  the  speakers  had  made  a  statement  which  he  wished 
to  challenge,  when  he  spoke  of  the  frequent  occasions  when 
the  radical  mastoid  operation  was  performed  and  found  to  be 
unwarranted  by  the  pathologic  conditions.  He  has  not  seen 
many  such  cases  in  this  country,  though  he  has  seen  some  in 
Europe,  where  he  could  not  tell  what  they  were  operating  for. 
In  the  cases  he  has  seen  in  his  own  practice  and  in  Xew  York 
City,  he  has  practically  never  seen  an  instance  where  the  mas- 
toid bone  has  been  exposed  that  abundant  evidence  has  not  been 
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found  for  the  operation,  and  where  nothing  else  would  have 
been  effective.  The  Heath  operation  leaves  untouched  the 
attic,  the  very  region  that  needs  attention,  and  which  after 
all  is  the  center  of  the  disease.  He  wished  to  emphasize  the 
fact  that  almost  all  the  cases  in  this  country  that  are  operated 
ij;on  by  conscientious  surgeons,  have  first  been  submitted  to 
proper  treatment  which  has  proved  ineffective  before  the  radi- 
cal operation  is  resorted  to. 

Dr.  Hays,  in  closing  the  discussion,  said  that  in  most  of 
his  cases  he  thought  there  was  no  appreciable  difference  in 
the  hearing  before  and  after  the  operation.  They  heard  noth- 
ing before,  and  heard  nothing  after.  In  the  fourth  case  the 
freeing  of  the  adhesions  allowed  the  girl  to  hear  better.  All 
would  agree  with  Dr.  Bryant  that  the  nasopharyngeal  condi- 
tions have  much  to  do  with  the  condition  in  the  middle  ear,  and 
in  those  cases  where  there  is  not  much  necrosis  or  granulation 
tissue  in  the  middle  ear  we  ought  to  expect  an  excellent  re- 
sult from  the  operation.  The  argument  has  been  brought  for- 
ward many  times  that  most  of  the  cases  that  we  do  not  op- 
erate radically  would  be  cured  if  proper  care  were  taken  of 
the  middle  ear.  He  then  cited  a  case  in  private  practice  where 
a  patient  had  suffered  from  chronic  discharge  for  years.  This 
patient  had  been  treated  at  various  times  for  from  six  to 
eight  weeks  to  three  or  four  months,  and  the  discharge  de- 
creased slightly ;  by  that  time  the  patient  thought  that  he  had 
done  all  that  he  could  afford  for  the  time  and  stayed  away, 
and  the  discharge  again  increased.  It  is  in  such  cases  that  will 
not  submit  to  the  radical  operation."  and  where  the  discharge 
continues  from  year  to  year,  that  the  Yankauer  operation 
offers  a  chance  of  cure. 

In  the  case  of  the  failure  reported  by  Dr.  Oppenheimer, 
Dr.  Hays  said  that  he  thought  if  the  tube  were  inflated  and 
found  to  be  open  at  the  end  of  six  weeks,  it  might  justly  be 
thought  there  was  some  fault  in  the  technic  at  the  time 
of  operation.  He  has  tried  to  inflate  cases  and  found  he  could 
get  nothing  through  them ;  later  he  got  some  air  through,  but 
still  later  nothing  at  all.  In  considering  these  cases  with  some 
other  men,  they  came  to  the  conclusion  that  the  reason  it 
stopped  for  a  few  weeks  was  that  the  tube  was  actually  closed 
with  an  acute  inflammatory  process  which  gradually  subsided 
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and  the  tube  again  opened.  It  might  be  such  a  minute  per- 
foration, that  simply  passing  the  Eustachian  catheter  and 
blowing  some  air  through,  bubbles  would  come  out  in  water 
v.'hich  had  been  placed  in  the  canal,  and  even  such  a  small 
opening  would  keep  up  the  discharge. 

In  regard  to  the  cases  in  children  which  Dr.  Page  had 
spoken  of,  it  would  not  seem  wise  to  submit  children  to  such 
treatment  until  the  chronic  nasopharyngitis,  etc.,  had  been 
treated  by  simple  measures.  The  only  thing  he  would  claim 
for  Dr.  Yankauer's  operation  was  that  cases  which  had  con- 
tinued for  many  years  were  relieved  by  it.  Children  ought  to 
have  every  chance  given  before  resorting  to  this  or  more  seri- 
ous measures.  In  all  probability  it  was  not  possible  to  attend 
to  the  ears  as  in  an  adult  after  the  operation  had  been  per- 
formed. The  operation  was  not  ofTcred  as  a  cure-all.  In  many 
cases  where  the  radical  operation  ought  to  be  performed,  we 
are  in  an  unenviable  position  when  the  patient  returns  and 
claims  that  he  has  been  treated  for  some  time  and  can  get  no 
promise  of  improvement,  and  yet  will  not  submit  to  the 
radical  operation ;  in  such  cases,  even  where  it  is  suspected  that 
the  trouble  may  be  in  the  mastoid,  it  is  only  fair  to  try  the 
closure  of  the  Eustachian  tube. 

There  are  really  two  classes  of  cases  in  w^hich  the  operation 
is  of  great  value;  the  first,  w^here  patients  have  suppuration 
from  the  middle  ear  on  account  of  nasopharyngeal  discharge 
coming  through  the  ear  and  reinfecting  it  every  time  the  nose 
is  blown.  In  these  cases  the  closing  of  the  tube  is  the  best 
thing  possible  to  check  the  condition  which  would  otherwise 
probably  go  on  to  radical  operation.  Then  there  are  cases 
where  for  one  reason  or  another  the  radical  operation  ought 
not  to  be  done.  Dr.  Yankauer  had  reported  two  cases  with 
pathologic  conditions  in  the  middle  ear  which  got  well  after 
clearing  up  the  conditions  and  closing  the  tube.  That  negatives 
the  idea  that  closing  the  tube  does  not  effect  a  cure. 

In  regard  to  performing  the  radical  operation  where  the 
mastoid  is  not  involved,  we  are  liable  to  find  some  trouble  in 
the  attic,  and  then  it  is  possible  to  get  into  the  attic  and  clean 
It  out  pretty  well,  by  way  of  the  external  canal,  provided  there 
is  a  perforation  in  the  drum  membrane.  When  we  begin  to 
clean  out  the  mastoid  we  might  find  some  eburnated  bone 
which  is  very  hard ;  we  dig  until  we  come  to  a  very  small 
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attic  which  communicates  with  the  middle  ear  cavity  as  well 
as  with  the  mastoid  itself.  It  is  in  that  class  of  cases  that  if 
we  clean  out  the  middle  ear  and  attic  and  close  the  Eustachian 
tube  we  are  liable  to  get  good  results. 

The  question  could  be  argued  indefinitely,  but  the  point  he 
v.'ished  to  emphasize  in  his  paper  was  that  in  this  method  we 
have  a  new  procedure  which  should  receive  a  fair  trial ;  in  the 
hands  of  those  who  have  tried  it,  it  has  given  excellent  results, 
and  where  there  has  been  failure  it  could  often  be  accounted 
for  by  failure  in  technic.  or  in  some  lesion  that  had  not  re- 
ceived proper  attention.  It  was  with  the  hope  of  encouraging 
those  to  try  it  who  have  not  yet  attempted  it,  that  he  has  pre- 
sented the  facts  given  in  his  paper. 
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Stated  Meeting,  November  22,  ipjo. 

Dr.  James  F.  McKernon  in  the  Chair. 

Presentation  of  Patients 

Mastoid  Operation  for  Persistent  Pain   in   Mastoid    Region. 

Dr.  Thomas  J.  Harris  presented  a  patient  whose  history 
had  been  detailed  by  him  at  the  last  meeting  of  the  society. 
The  patient,  a  young  woman,  was  under  his  care  at  that  time 
for  persistent  mastoid  pain  and  tenderness,  for  which  an  ex- 
ploratory operation  was  proposed.  The  case  evoked  consid- 
erable discussion  by  the  members  of  the  socicety,  and  a  fur- 
ther report  was  promised.     The  history  was  briefly  repeated. 

The  patient,  perfectly  well  in  other  respects,  was  seized 
last  winter  with  very  severe  pain  in  both  mastoids,  the  pain 
not  being  confined  to  the  mastoid  regions,  but  proceeding 
down  behind  the  ear  and  up  into  the  head.  The  e^r  pre- 
sented nothing  abnormal.  The  drum  membranes  were  nor- 
mal, there  was  no  sagging  of  the  canal  and  there  was  no  tem- 
perature. The  case  presented  every  feature  of  one  the  symp- 
toms of  which  would  subside  very  promptly.  The  patient  was 
put  upon  anti-rheumatic  and  constitutional  treatment,  and  all 
the  remedies  known  to  the  speaker  for  such  cases.  The  symp- 
toms increased  in  severity  very  gradually,  and  shortly  after 
the  May  meeting  of  the  society  the  patient  was  sent  to  the 
hospital.  She  was  generally  prostrated  at  the  time,  was  un- 
able to  sleep  and  had  the  same  pain  behind  the  ears,  extend- 
ing into  the  canal,  over  the  side  of  the  head  and  into  the 
occiput.  An  exploratory  operation  was  advised,  and  the  last 
of  May  or  first  of  June  the  mastoid  of  one  side  was  opened 
by  the  classical  Schwartze  operation.  A  considerable  num- 
ber of  large  pneumatic  cells  were  found.  These  cells,  unlike 
those  of  a  case  reported  at  the  last  meeting  by  Dr.  Berens, 
were  not  filled  with  osteophytic  deposits.  The  mastoid  was 
thoroughly  cleared  out  and  the  wound  closed  with  the  excep- 
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tion  of  a  small  drainage  point  at  the  lower  part.  This  healed 
without  discharge  in  ten  days.  The  symptoms  entirely  dis- 
appeared except  a  little  stiffness  in  the  neck.  There  was  more 
pain  on  the  other  side,  and  the  patient  insisted  upon  having 
the  left  mastoid  opened.  At  the  end  of  ten  days  this  was  done, 
whereupon  almost  the  identical  picture  was  found  upon  the 
left  as  had  been  previously  found  upon  the  right  side.  She 
was  discharged  in  about  ten  days.  Since  that  time  there  has 
been  no  pain  whatever  on  either  side  until  this  fall,  when  she 
returned  complaining  of  some  pain  in  the  mastoid  region,  or 
rather  just  above  the  mastoid.  This  disappeared  entirely 
under  constitutional  treatment.  The  pain  was  not  nearly  so 
severe  as  that  experienced  before  operation. 

The  case  was  an  excellent  one  for  primary  closure  of  the 
wound.  A  large  amount  of  bone  was  removed,  and  only  the 
primary  dressing  was  employed. 

There  was  at  no  time  any  alteration  in  the  hearing.  The 
speaker  felt  fairly  sure  at  the  time  of  operation  that  he  was 
dealing  with  a  neurotic  individual,  and  that  virtually  nothing 
would  be  found  in  the  mastoid,  but  he  felt  justified  in  per- 
forming an  exploratory  operation.  In  looking  over  the  lit- 
erature of  these  cases  he  found  the  immediate  results  such  as 
he  had  'obtained,  and  that  later  on  there  was  a  recurrence  of 
pain  in  some  cases. 

Dr.  GruEning  said  the  classical  Schwartze  operation  con- 
sisted in  the  opening  of  the  antrum.  Dr.  Harris  had  done 
more  than  that.  The  speaker  called  attention  to  a  series  of 
forty  or  fifty  cases  from  Mount  Sinai  Hospital  published  in 
1891,  which  had  been  very  severely  criticized  in  the  Archiv  filr 
Ohrenheilkunde,  the  statement  being  made  that  the  whole 
cortex  should  not  have  been  removed.  It  would  have  been 
a  mistake  in  the  case  presented  not  to  have  closed  the  wound. 
Dr.  Harris  did  not  present  the  case  as  a  paradigm  of  those  re- 
ported by  Dr.  Blake,  who  closes  his  infective  cases.  Dr.  H. 
Knapp  had  published  some  cases  in  which  the  bone  was  a 
hard,  solid  mass,  with  no  cells.  He  finally  entered  the  antrum, 
which  was  small.    Recovery  followed  the  operation. 

Dr.  Harris,  in  closing  the  discussion,  accepted  Dr.  Gruen- 
ing's  suggestion  that  the  operation  performed  in  the  case  re- 
ported was  not  the  classical  Schwartze,  as  he  had  unwittingly 
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said,  but  the  more  extensive  operation  to  which  Dr.  Gruen- 
ing  referred  as  having  been  performed  in  the  series  of  cases 
mentioned. 

.  Replying  to  Dr.  Whiting's  remarks,  the  speaker  said  op- 
eration was  undertaken  in  this  case  with  the  greatest  re- 
luctance, and  only  after  several  weeks  of  treatment.  Aspirin 
intensified  the  symptoms.  The  patient's  physician  saw  her 
becoming  a  nervous  wreck,  with  pain  so  intense  that  morphin 
was  the  only  thing  that  would  give  relief,  and  operation  was 
undertaken  only  as  a  last  resort.  From  the  standpoint  that 
one  does  not  know  what  is  in  a  mastoid  until  one  has  looked 
into  it.  and  that  the  operation,  properly  performed,  is  not  a 
dangerous  one,  he  would  certainly  proceed  in  a  similar  case 
just  as  he  had  in  this  one. 

Result  of  Plastic  Operation. 

Dr.  John  B.  Rae  presented  a  patient  to  show  the  result  of 
a  plastic  operation.  The  patient  is  a  girl  of  10  years,  who 
six  years  ago  underwent  a  simple  mastoid  operation  on  the 
right  side.  The  postauricular  wound  did  not  close  and  has 
remained  open  in  spite  of  two  subsequent  operations  described 
by  the  parents  as  "scraping  the  bone." 

AVhen  seen  by  the  writer  the  patient  exhibited  a  deep  sinus 
behind  the  right  ear.  This  was  large  enough  to  admit  the 
tip  of  a  finger,  had  no  apparent  communication  with  the 
aditus  and  was  dermatized  and  dry.  The  opening  evidently 
corresponded  to  the  enlarged  antrum,  and  examination  of  the 
roof  of  the  cavity  revealed  the  fact  that  the  tegmen  was 
completely  gone  and  that  the  space  was  roofed  in  by  exposed 
dura.     The  middle  ear  was  dry  and  the  hearing  good. 

Operation. — An  incision  was  made  from  above  to  the  edge 
of  the  rniddle  point  of  the  cavity,  w-as  then  carried  posteriorly 
around  the  margin  of  the  opening  to  the  middle  line  below 
and  from  there  was  carried  directiv  downwards.  The  isola- 
tion of  the  cavity  was  completed  by  joining  the  two  vertical 
incisions  by  rimming  the  opening  anteriorly.  The  edges  of 
the  flaps  were  raised  quite  freely.  The  lining  of  the  cavity 
itself  was  then  very  readily  dissected  out,  coming  away  like 
the  blind  end  of  a  glove  finger  and  carrying  with  it  an  epi- 
thelial layer  from  the  exposed  dura. 

The  bone  cavity  showed  a  small  black  area  posteriorly  and 
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the  whole  exposed  bone  was  freshened  with  a  curette,  no  at- 
tempt, however,  being  made  to  estabHsh  communication  with 
the  middle  ear.  The  whole  field  was  then  carefully  cleansed 
and  the  cavity  allowed  to  fill  with  blood  from  the  margins  .of 
the  flap.  When  coagulation  was  complete,  the  wound  was 
sutured  from  end  to  end  and  a  dressing  applied.  The  wound 
was  inspected  from  day  to  day  and  healed  by  first  intention. 
The  sutures  and  dressings  were  removed  within  a  week  and 
the  result  is  apparently  as  good  as  it  can  be. 

Three  months  later  there  is  a  very  slight  depression  in  the 
scar  corresponding  to  the  former  cavity. 

DISCUSSION. 

Dr.  GruEninCx  asked  whether,  with  the  dura  exposed  and 
the  cavity  dry,  it  was  absolutely  necessary  to  scrape  the  dura 
and  the  cavity,  and  whether  it  would  not  have  been  possible  to 
get  a  good  result  without  the  blood  clot.  He  had  obtained 
primary  union  without  scraping  the  bone.  The  dura  was 
not  exposed  in  his  cases. 

Dr.  Dench  suggested  an  osteoplastic  operation  for  the  re- 
lief of  these  very  depressed  cavities.  The  soft  parts  are  dis- 
sected out,  and,  with  a  small  chisel,  a  quadrilateral  flap  of 
bone  is  taken  from  the  mastoid  opening,  being  divided  above 
and  below  and  left  hinged  in  front. 

Encephalitis   Following   Middle   Ear  Abscess. 

Dr.  H.  a.  AldERTon  presented  a  patient  whose  history  was 
reported  at  a  previous  meeting  of  the  society.  The  patient,  a 
boy  8  years  of  age,  had  been  referred  to  him  by  Dr.  Margulies 
of  Brooklyn.  Ooe  month  previously  an  abscess  had  developed 
in  the  left  ear,  and  since  that  time  the  boy  had  earache  once 
or  twice  weekly.  There  was  no  discharge.  The  posterior 
superior  wall  of  the  canal  was  sagging ;  there  was  no  pus  in 
the  canal;  the  drum  membrane  was  congested  and  thickened; 
there  was  tenderness  over  three  points  of  the  mastoid,  viz.,  the 
antrum,  tip  and  posterior  border;  the  temperature  was 
99  1/10,  the  pulse  94.  The  drum  membrane  was  incised  and 
irrigation  and  purgation  ordered.  The  local  condition  did  not 
improve,  and  four  days  later  the  usual  mastoid  operation  was 
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performed.  The  bone  was  found  to  be  full  of  cells  contain- 
ing pus  and  granulation  tissue,  especially  the  vertical  cells 
under  the  mastoid  antrum.  The  patient  did  well  for  two 
weeks,  though  he  ran  a  temperature  of  between  normal  and 
100"  and  at  times  complained  of  some  headache.  On  the  30th 
of  March  he  was  suddenly  taken  with  convulsive  seizures  in- 
volving the  left  side  of  the  body  and  the  jaw,  nystagmus, 
horizontal  and  to  the  left,  apparent  paralysis  of  the  right  side 
of  the  body,  and  complete  unconsciousness.  The  temperature 
was  100  2  5^.  pulse  100  and  respiration  26.  This  condition 
followed  an  attack  of  severe  headache,  and  lasted  from  12 :45 
p.  m.  to  2 :30  p.  m.,  when  he  was  taken  to  the  operating  room. 

At  the  second  operation  the  dura  was  exposed  over  the 
mastoid  antrum  superiorly  and  over  the  sinus  and  cerebellum 
posteriorly.  The  dura  was  merely  congested.  After  recov- 
ery from  the  anesthetic  the  convulsions  and  paralysis  dis- 
appeared and  the  patient  was  in  much  better  condition,  though 
still  complaining  of  headache.  The  temperature  was 
100  4/10°.  pulse  84  and  respiration  24.  The  headache,  with 
restlessness,  continued  to  manifest  itself  during  the  follow- 
ing days.  On  April  5th  the  patient  complained  of  nausea,  but 
did  not  vomit;  on  the  11th  he  was  drowsy  and  heavy  all  the 
afternoon ;  on  the  14th  he  was  nauseated  and  vomited.  On 
the  15th  the  temperature  became  subnormal — ^97° — pulse  50- 
60,  respiration  26.  There  was  suppression  of  urine  for  twelve 
hours,  and  constipation.  About  4:30  a.  m.  he  had  a  severe 
spasm  and  was  unconscious  for  about  half  an  hour.  Upon  re- 
covery of  consciousness  the  pain  in  the  head  was  just  as  se- 
vere as  before.  Involuntary  urination,  another  period  of 
unconsciousness,  and  a  continuation  of  subnormal  tempera- 
ture and  pulse  marked  the  next  few  days.  On  the  20th  the 
patient  became  conscious  and  more  comfortable,  complained 
of  hunger  on  the  21st  and  22d,  and  had  good  nights.  Pulse 
and  temperature  returned  to  normal,  and  from  this  time  on  he 
progressed  to  apparent  complete  recovery. 

Blood  examinations  at  the  time  of  the  first  operation 
showed  polynuclears.  78% ;  leucocytes,  15.187 ;  hemoglobin, 
83%.  March  31st,  polynuclears,  81%;  leucocytes,  18.382; 
hemoglobin,  79%. 

Urinalysis,  March  15th,  showed  specific  gravity,  1028 ; 
trace  of  albumin ;    indican   very    excessive ;    occasional  casts. 


242  .  NEW  YORK  OTOLOGICAL  SOCIETY. 

Remarks  of  the  pathologist:  "Marked  intestinal  fermentation 
and  mild  parenchymatous  irritation."  On  March  31st  the 
specific  gravity  was  1012;  no  albumin  present.  Remarks: 
"Aside  from  the  low  urea  percentage  and  specific  gravity 
sample  is  practically  normal." 

Report  of  oculist,  April  15th,  was  as  follows:  Oculomotor 
muscles  normal  in  action ;  pupils  respond  normally.  Right 
eye :  Retinal  veins  rather  too  full  and  slight  tortuosity  of 
some  of  the  arteries.  Nothing  significant.  Left  eye:  A 
suggestion  of  optic  neuritis  ;  a  beginning  optic  neuritis. 

The  patient  was  seen  by  a  neurologist  on  April  15th  and 
the  diagnosis  made  by  him  was  brain  abscess,  not  localizable. 
Operation  was  recommended  and  refused. 

From  that  time  on  the  patient's  condition  improved,  no 
further  symptoms  having  appeared.  He  has  had  some  trouble 
with  his  eyes,  but  he  has  improved  in  every  way.  The  wound 
is  more  disfiguring  than  usual  because  it  was  kept  open  on 
account  of  the  exposed  dura.  A  wet  bichlorid  dressmg  was 
employed. 

DISCUSSION. 

Dr.  Dench  asked  to  what  Dr.  Alderton  attributed  the  im- 
provement, and  whether  he  considered  the  condition  one  of 
serous  meningitis.  He  cited  a  case  which  came  under  his 
care  two  years  ago.  The  child  was  in  extremis  when  first 
seen  by  him,  and  he  refused  to  operate.  The  meningeal  symp- 
toms continued,  the  patient  became  blind  and  deaf.  The  Bab- 
inski  sign  was  present  at  the  time.  He  operated  five  weeks 
later,  exposing  a  considerable  area  of  the  dura  over  the 
temporosphenoidal  lobe  and  cerebellum.  The  temperature 
fell  the  next  day  and  the  child  made  a  complete  recovery  of 
sight  and  hearing.. 

One  ordinarily  supposes  that  exposure  of  the  dura  does 
not  decompress  the  brain,  but  he  was  inclined  to  think  that  if 
the  decompression  operation  were  done  more  frequently  there 
would  be  a  larger  proportion  of  successes  in  these  cases. 

■The  speaker  agreed  with  Dr.  Rae  that  removal  of  the  bone 
may  compensate  for  the  pressure. 

Dr.  Rae  suggested  the  possibility  of  there  still  being  a  latent 
abscess  present  in  this  case. 
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Dr.  Aldertox,  irt  closing  the  discussion,  said  he  was  in- 
clined to  think  the  condition  one  of  encephalitis.  If  it  had 
been  serous  meningitis,  as  suggested  by  Dr.  Dench,  there 
would  have  been  more  tension  than  existed  in  this  case. 

Replying  to  a  question  by  Dr.  Gniening  as  to  whether  the 
bone  was  diseased,  the  speaker  said  the  bone  over  the  tem- 
porosphehoidal  lobe  was  affected. 

In  response  to  a  question  by  Dr.  Harris  concerning  lum- 
bar puncture.  Dr.  Alderton  said  none  was  made.  He  had  op- 
erated as  a  last  resort,  and  it  was  after  this  that  the  subnormal 
temperature  and  pulse  developed.  The  patient  was  then  seen 
by  the  neurologist,  who  made  the  diagnosis  of  brain  abscess, 
and  further  operation  was  refused. 

The  nystagmus  was  horizontal  toward  the  side  affected.  He 
had  not  examined  the  patient  as  to  high  tones,  as  suggested 
by  Dr.  \\'hiting. 

Typhoid  or  Malarial  Fevsr  Mistaken  for  Mastoid  Abscess. 

Dn.  William  Co  wen  gave  the  history  of  a  girl,  12  years 
of  age,  who  had  spent  all  but  the  last  six  months  of  her  life  in 
Arabia,  and  who,  when  he  first  saw  her,  was  suffering  from 
acute  otitis  media.  Her  temperature  was  104-°,  there  was  no 
mastoid  tenderness  or  bulging.  He  was  called  in  consulta- 
tion on  account  of  the  temperature.  He  decided  to  wait.  The 
next  morning  the  temperature  dropped  to  102°,  running  up 
again  to  104°  in  the  afternoon.  He  then  decided  to  operate. 
He  removed  the  cortex,  and  explored  the  tip,  but  found  noth- 
ing. Two  days  later  the  temperature  rose  again,  and  for  two 
weeks  it  had  been  fluctuating  between  102°  and  104°.  The 
case  was  then  gone  over  medically,  and  the  spleen  was  found 
to  be  excessively  large,  extending  below^  the  free  border  of 
the  ribs.  The  condition  was  supposed  to  be  either  typhoid 
fever  or  malaria,  but  there  could  be  got  no  evidence  of  the 
Plasmodium,  and  the  W'idal  test  was  negative.  Xo  blood 
culture  was  made.  The  temperature  evidently  had  nothing  to 
do  with  the  mastoid,  and  the  case  illustrated  the  importance  of 
not  being  hurried  into  surgery  until  the  symptoms  are  more 
compelling.  He  had  never  seen  a  spleen  of  that  size  in  a 
septic  case. 
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Teiiporosphenoidal  Abscess  Complicating  a  Chronic  Purulent  Otitis 

Media,  With  a  Septic  Temperature  Range  as  the  Only 

Symptom  of  a  Diseased  State. 

Dr.  Robert  Lewis,  Jr.  Mary  McN.,  set.  8  years,  was  admit- 
ted to  my  service  in  the  New  York  Eye  and  Ear  Infirmary  on 
December  25th,  1909.  The  aural  history  of  her  case  was  as 
follows :  There  was  an  acute  purulent  inflammation  of  the 
right  middle  ear,  complicating  scarlet  fever  two  years  ago. 
A  polypus  was  removed  from  the  middle  ear  in  March,  1909; 
this  was  followed  by  a  cessation  of  the  discharge  for  a  time. 
The  otorrhea  reappeared  in  September  and  lasted  until  ten 
days  previous  to  her  admission  to  the  infirmary,  when  it  sud- 
denly ceased.  One  week  previous  to  her  admission  to  the 
infirmary  the  patient  complained  of  a  severe  pain  in  the  ear, 
accompanied  by  headache.  This  continued  up  to  the  date 
of  her  admission  into  the  hospital. 

Examination  of  the  patient  on  admission  showed  a  normal 
condition  of  the  heart,  lungs  and  kidneys.  The  temperature 
was  102°  F.,  the  pulse  was  108,  the  respiration  was  26. 

The  external  auditory  canal  was  so  stenosed  as  to  prevent 
a  view  of  the  drum  membrane.  Evidences  of  a  subperiosteal 
abscess  were  present  and  tenderness  over  the  mastoid  process 
was  very  acute. 

Operation. — The  subperiosteal  abscess  was  evacuated,  and 
a  small  cortical  perforation  was  found  in  the  mastoid  process. 
The  antrum  was  filled  with  a  cholesteatomatous  mass.  The 
radical  mastoid  operation  was  performed.  Following  the  op- 
eration the  temperature  was  below  101.2°  F.  for  the  next  eight 
days  ;  on  the  tenth  day  it  rose  to  102.4°  F.  and  on  the  twelfth 
day  it  rose  to  105.2°  F.  During  the  next  nine  days  rose 
on  four  occasions  to  between  104°  and  105.2°  F. 

The  morning  of  the  twenty-second  day  after  the  operation 
it  fell  to  normal  and  remained  below  99°  F.  until  8  p.  m.  of 
the  twenty-fourth  day,  when  it  began  to  rise  and  reached 
105.2°  F.  at  4  a.  m.  of  the  twenty-fifth  day.  The  rise  of  tem- 
perature was  preceded  by  a  chill. 

During  this  time  she  was  seen  by  Dr.  Walter  B.  James  and 
Dr.  Walter  Lester  Carr,  the  consulting  physicians  of  the  in- 
firmary. They  could  find  no  lesion  to  account  for  her  variable 
temperature. 

The  patient  had  no  headache,  no  drowsiness,  no  stupor ;  on 
the  contrary  was  very  bright,  even  when  awakened   from  a 
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-ound  -leep.  The  eye  grounds  were  normal,  and  the  re- 
rtexes  were  normal.  Widal  test  was  negative.  No  tubercle 
bacilli  were  found  in  the  stools.  Smears  from  the  aural  dis- 
charge showed  a  mixed  infection.  January  15th  the  blood 
culture  was  negative. 

Blood  Count.  Jan.  5th.  8th.  12th.  17th. 

Red   B.   C 4.800,000  4,800.000  4,000,000  4,020,000 

White   B.   C 25,200  7,400  16,000  8,200 

Small    Mononuclear....  7.5  16.  9.4  35.2 

Large    Mononuclear....  2.5  6.  2.6  7.6 

Transitional    0.  1.8  1.0  .6 

Polynuclear    89.5  .      75.8  87.  56. 

Eosinophile    0.  .2  0.  .6 

Mast  cells .5  .2  0.  0. 

On  only  two  occasions  was  the  pulse  slower  than  seemed 
compatible  with  the  temperature  curve. 

On  January  18th  she  complained  of  slight  headache.  She 
was  weak  and  emaciated.  There  was  no  symptom  of  a  definite 
lesion  in  any  organ,  nor  of  a  general  dyscrasia.  Except  for 
the  temperature  the  girl  would  have  been  sent  home.  The 
wound  had  done  well  with  the  exception  of  a  small  area  in 
the  upper  posterior  portion  of  the  excavated  mastoid  cells. 
This  area  was  about  the  size  of  the  diameter  of  an  ordinary 
lead  pencil  and  would  not  cover  over  with  granulations  and 
looked  dark.  I  determined  to  explore  this  point,  so  on  Jan- 
uary 18th  I  reopened  the  wound  and  explored  the  bone  in  the 
vicinity  of  this  dark  area.  As  I  went  further  into  the  bone 
the  dark  area  increased  in  size,  and  as  I  entered  the  middle 
fossa  there  was  a  gush  of  pus.  The  opening  in  the  bone  was 
enlarged  and  about  three  ounces  of  foul  pus  was  evacuated. 
The  abscess  cavit\  extended  fully  two  inches  into  the  brain 
substance,  measuring  from  the  dura  upward,  inward  and  back- 
ward. The  cavity  had  well-defined  walls.  It  had  ruptured 
through  the  dura  mater,  but  a  plastic  lymph  around  the  open- 
ing confined  it  to  a  Hmited  area. 

Following  the  operation  the  temperature  never  rose  above 
100'^  F.  except  on  February  6th,  when  it  rose  to  103°  F.  for  a 
short  time. 

I  believe  the  abscess  which  was  found  had  been  present 
for  some  time  and  that  the  radical  operation  had  kindled  into 
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action  a  latent  process.  Of  course  the  fact  that  the  abscess 
had  well  defined  walls  made  the  chances  of  recovery  infinitely 
better. 

I  used  a  rubber  drain  for  24  or  48  hours  and  after  that  de- 
pended entirely  upon  a  gauze  drain. 

The  patient  made  a  rapid  recovery. 

Late    Mastoiditis   Following   Scarlet   Fever   With    Perisinus   Abscess 
and  Sinus  Thrombosis. 

Dr.  H.  a.  Alderton  presented  the  history  of  a  girl,  6  years 
of  age,  who  had  been  ill  for  forty-nine  days  following  the  in- 
ception of  an  attack  of  scarlet  fever.  She  was  admitted  to  the 
Kingston  Avenue  Hospital  on  November  1,  1910.  Her  general 
condition  was  then  very  poor,  she  was  markedly  emaciated  and 
poorly  nourished.  The  body  and  soles  of  the  feet  showed  a 
scarlatiniform  desquamation.  There  was  a  patch  of  unorgan- 
ized membrane  on  the  left  tonsil,  no  discharge  from  the  nose 
and  no  conjunctivitis.  The  left  ear  was  normal ;  from  the  right 
ear  there  was  a  profuse  bloody  discharge ;  the  drum  membrane 
was  almost  entirely  gone ;  the  manubrium  was  present.  The 
soft  tissues  of  the  right  mastoid  were  swollen,  reddened  and 
tender,  with  projection  outwards  of  the  auricle.  The  heart 
sounds  were  muffled  ;  the  first  sound  was  not  of  good  muscular 
quality ;  the  second  pulmonic  and  aortic  sounds  were  slightly 
accentuated ;  the  rate  was  irregular  There  was  no  appreci- 
able enlargement  of  the  heart.  The  percussion  note  of  the 
lungs  was  normal ;  breath  sounds  normal ;  no  rales  heard.  Ab- 
domen and  extremities  normal.  Glands  of  the  neck  were 
palpable.  The  pulse  was  irregular  and  of  poor  tension.  Urine 
negative ;  throat  culture  negative.  For  two  days  following  ad- 
mission her  temperature  ran  from  99  4/5°  to  lOOZ/S";  pulse 
104  to  124;  respirations  26  to  28. 

Operation  upon  the  right  mastoid,  November  3,  1910,  showed 
the  bone  to  be  in  a  condition  of  dry  necrosis  from  tip  to 
antrum,  except  for  an  area  posteriorly  directly  over  the  sig- 
moid sinus,  where  the  cells  were  broken  down  and  the  cavity 
formed  contained  thick  ofifensive  pus  which  pulsated.  Ex- 
posure of  the  sigmoid  sinus,  by  following  up  the  pus  tract, 
disclosed  a  perisinus  abscess  lying  far  down  toward  the  bulb 
of  the  jugular ;  pus  w^as  also  escaping  from  a  perforation  in 
the  outer  wall  of  the  sigmoid  sinus  just  above  where  it  begins 
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to  turn  inward  and  downward  to  reach  the  bulb.  Enlargement 
of  the  opening  in  the  sinus  wall,  and  careful  probing  of  the 
caliber,  showed  either  an  organized  thrombotic  occlusion  above 
or  an  agglutination  of  the  sinus  walls,  or  both  ;  below  the  sound 
failed  to  reach  the  bottom  of  the  abscess  cavity  within  the 
sinus.  Because  of  the  poor  general  condition  of  the  patient, 
ligation  of  the  jugular  was  not  attempted,  especially  in  view 
of  the  apparently  walled-off  character  of  the  sinus  abscess  and 
the  absence  of  clinical  signs  of  systemic  infection. 

The  condition  of  the  patient  had  steadily  improved  since  the 
operation,  and  the  mastoid  wound  was  healthily  granulating  ex- 
cept for  a  small  area  of  exposed  bone  within  the  antrum.  This 
would  probably  need  curettage  to  living  tissue. 

The  only  reason  for  reporting  the  case  was  as  an  example  of 
late  mastoiditis  following  scarlet  fever,  and  that  two  days 
previous  to  operation  the  temperature  g^ve  no  indications  of 
sinus  involvement. 

Improvement    of    Symptoms    in    Spite    of    Presence    of    Pathogenic 
Bacteria  in  the  Blood. 

Br.  S'hEppard  called  attention  to  a  case  now  under  the 
care  of  Dr.  Stickle  and  himself  at  the  Jewish  Hospital,  Brook- 
lyn. The  patient,  a  man  40  years  of  age,  came  into  the  hos- 
pital three  weeks  ago  complaining  of  pain  in  the  ear.  There 
was  only  slight  mastoid  tenderness,  but  a  thickened,  reddened 
condition  with  bulging  of  Shrapnell's  membrane  were  noted. 
Tympanic  cavity  comparatively  dry  on  incision  of  the  mem- 
brane. Douching  was  at  once  resorted  to,  and  the  temperature 
fell  to  100'^,  varying  during  the  next  three  days  from  100° 
in  the  morning  to  104°  in  the  afternoon.  The  mastoid  tender- 
ness immediately  disappeared.  A  blood  culture  was  taken,  on 
which,  for  some  reason,  no  report  was  received  for  several  days, 
announcement  finally  being  made  of  the  presence  of  large 
numbers  of  the  bacillus  streptococcus  mucosus  capsulatus.  In 
the  meantime  the  temperature  (always  taken  per  rectum)  sug- 
gested the  diagnosis  of  typhoid  fever.  No  positive  Widal 
reaction  could  be  obtained.  BefoVe  the  blood  culture  report 
was  received  the  patient's  condition  had  improved  so  much  that 
it  was  decided  to  wait  for  another  culture  to  be  made.  Report 
upon  this  was  to  the  effect  that  there  were  more  germs  in  the 
blood  than  were  found  with  the  first  culture.     The  man  was 
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feeling  so  well  that  he  wanted  to  go  home,  but  he  was  kept  in 
the  hospital  much  against  his  will.  Blood  counts  were  made 
every  day,  the  last  one  showing  seven  to  eight  thousand  leuco- 
cytes, and  63  per  cent  polymorphonuclears.  The  germs  are 
still  in  the  blood  and  the  patient  still  begs  to  go  home. 

DISCUSSION. 

D'R.  Ddnch  said  the  case  was  a  unique  one.  All  such  cases 
in  the  New  York  Eye  and  Ear  Infirmary  had  died  in  spite  of 
operation. 

Dr.  GruEning  emphasized  the  importance  of  considering  the 
clinical  symptoms  and  not  depending  entirely  upon  the  blood 
culture.  At  Mount  Sinai  Hospital  the  physicians  are  in  touch 
with  the  otologic  department  and  they  know  the  symptoms 
to  which  sinus  thrombosis  gives  rise.  In  the  class  of  people 
who  come  to  the  hospital  for  treatment  the  ear  symptoms  are 
ignored  for  a  time  until  additional  symptoms  appear.  The 
ear  may  not  discharge  any  more,  but  the  patients  may  have 
chills  and  fever,  when  they  are  admitted  to  the  medical  ward. 
The  physicians  would  make  the  diagnosis  of  sinus  thrombosis 
from  the  history  and  clinical  symptoms,  and  not  rely  solely  on 
the  blood  culture.  So  if  the  medical  men  make  these  diag- 
noses it  is  because  they  have  the  benefit  of  the  otologic  service 
and  know  the  symptoms  of  sinus  thrombosis.  In  some  of  the 
European  papers  it  has  been  stated  that  in  America  no  opera- 
tion for  sinus  thrombosis  is  made  until  the  result  of  the  blood 
culture  has  been  ascertained.  In  a  series  of  cases  which  the 
speaker  had  reported,  he  distinctly  stated  that  he  did  not  wait 
for  the  blood  culture.  If  the  clinical  symptoms  are  positive 
and  the  blood  culture  is  negative  he  would  operate.  A  positive 
blood  culture  may  be  of  much  significance  in  obscure  cases 
without  definite  clinical  symptoms. 

Dr.  Duel  considered  the  presentation  of  the  cases  of  Dr. 
Sheppard  and  Dr.  Whiting  to  fairly  represent  the  position 
held  by  most  otologists  with  reference  to  bacteremia.  In  one 
case  the  patient  had  a  suppurating  ear,  with  clinical  symptoms 
which  showed  him  to  be  in  a  serious  condition ;  examination 
of  the  blood  showing  the  presence  of  bacteremia;  the  whole 
evidence  leading  to  operation  for  sinus  thrombosis,  with  re- 
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covery  of  the  patient.  In  the  other  case  there  were  no  clinical 
symptoms,  and  the  mere  presence  of  bacteremia  had  not  war- 
ranted an  operation.  A  number  of  cases  had  been  reported  by 
him  and  others  in  which  cultures  had  revealed  bacteremia. 
Despite  this  fact  there  had  been  no  clinical  symptoms  of  sinus 
thrombosis,  and  the  patients  had  recovered  without  operation. 
In  other  cases  there  had  been  evidences  of  bacteremia,  with 
clinical  symptoms  of  sinus  thrombosis ;  operation  had  been 
performed,  and  the  patients  had  recovered.  In  many  cases 
where  bacteremia  is  present,  where  the  thrombus  occludes 
one  of  the  smaller  veins,  the  patient  can  combat  the  systemic 
infection  himself  without  operation.  The  clinical  symptoms 
in  such  cases  are  evidences  of  whether  or  not  the  patient  is 
combating  the  condition  successfully.  Bacteremia  is  un- 
doubtedly present  in  many  cases  where  sinus  thrombosis  has 
not  taken  place.  It  is  fair  to  suppose  that  bacteria  are  in  the 
vein  long  before  thrombosis  occurs.  Inflammation  of  the  vein 
wall  is  necessary  for  clot  formation,  and  this  is  caused  by  the 
presence  of  bacteria.  These  may  be  swept  into  the  circulation 
before  any  clot  is  formed.  While  a  bacteremia  when  present 
may  usually  be  demonstrated  by  the  removal  of,  say,  ten  cubic 
centimeters  of  blood  from  the  median  cephalic  vein  of  the 
arm.  this  amount  might  not  be  sufficient  to  show  its  presence, 
while  removal  of  twenty  cubic  centimeters  (or  five  hundred,  if 
this  were  practicable)  would  demonstrate  it.  A  certain  amount 
of  bacteremia  is  bound  to  occur  in  any  suppuration.  If  the 
infection  causes  a  sufficient  amount  of  inflammation  to  lead  to  a 
phlebitis  resulting  in  the  formation  of  a  clot,  and  this  subse- 
quently breaks  dowTi,  throwing  large  numbers  of  bacteria  into 
the  circulation,  the  patient  may  be  overwhelmed ;  then  the 
necessity  of  operation  arises.  In  the  case  reported  by  Dr. 
Sheppard,  where  the  bacteremia  was  not  sufficient  to  cause 
clinical  symptoms,  the  speaker  saw  no  reason  for  operating. 

Dr.  KenEfick  recognized  Dr.  Whiting's  case  at  Mt.  Sinai 
Hospital  as  the  woman  on  his  service  at  the  New  York  Eye 
and  Ear  Infirmary,  who  was  removed  from  the  infirmary  as  a 
case  of  pneumonia.  The  patient  had  had  ear  trouble  for  almost 
three  weeks,  for  which  she  had  used  camphorated  oil,  but  the 
structures  in  the  fundus  presented  no  evidence  of  involvement 
of  the  mastoid  or  of  the  lateral  sinus.  Just  as  he  was  about 
to  operate  on  account  of  the  sleepless  nights  and  the  three 
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weeks  of  acute  middle  ear  suppuration,  the  patient  was  taken 
from  the  infirmary. 

Dr.  Sheppard,  in  closing  the  discussion,  added  that  a  short 
time  before  the  patient  came  under  his  care  he  had  had  some 
intranasal  operation  in  the  dispensary.  He  still  had  pus  in 
his  nose  when  he  entered  the  hospital,  and  there  was  room  for 
doubt  whether  the  infection  had  taken  place  from  the  nose, 
through  the  ophthalmic  veins,  or  through  the  lateral  sinus. 
This  had  been  a  deterrent  factor  in  the  matter  of  operation. 

Answering  a  question  by  Dr.  Haskin  the  speaker  said  the 
vaccine  treatment  had  not  been  employed.  In  consultation 
with  the  pathologist  concerning  the  matter,  the  latter  stated 
that  the  germ  was  one  of  a  low  order  of  vitality,  that  the 
leucocytes  were  taking  care  of  it,  and  that  in  such  cases  vac- 
cine treatment  is  contraindicated. 
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I. EAR. 

The  Third  Contribution  to  the  Etiology  of  Otosclerosis. 

Cornet  {Revue  Hebdomadaire,  February  12,  1910)  reports 
18  cases  of  otosclerosis  where  a  complete  examination  has  been 
made  and  some  modification  of  the  normal  nutrition  observed. 
This  takes  the  following  forms: 

Arteriosclerosis,  eight  cases; 

Gas.trointestinal  autointoxication,  four  cases  ; 

Atonic  gastrointestinal  intoxication,  two  cases ; 

Hepatic  insufficiency,  one  case ; 

Renal  insufficiency,  one  case; 

Renal  insufficiency  with  alcoholic  indigestion,  one  case ; 

Successive  pregnancies  added  to  chronic  gastrointestinal 
toxemia,  one  case. 

Excluding  the  eight  cases  of  arteriosclerosis  there  are  ten 
cases  of  true  otosclerosis,  all  of  which  present  some  modifica- 
tion of  the  normal  function  of  nutrition.  As  a  result  of  his 
study  of  these  cases  it  is  the  author's  opinion  that  in  otoscler- 
osis, with  rare  exceptions,  there  is  a  modification  in  the  elimina- 
tion of  the  chlorides.  Harris. 

Results  of  Autogenous  Vaccine  Therapy  in  Acute  and  Chronic 
Middle  Ear  Suppurations. 

S.  J.  KoPETZKY  (AVti'  York  Medical  Journal,  October  15, 
1910)  has  treated  fifteen  cases  of  suppuration  of  middle  ear 
with  autogenous  vaccines.  The  results  obtained  by  the  treat- 
ment in  these  cases  is  as  follows : 

Of  the  six  cases  of  chronic  suppuration  with  bone  lesion 
improvement  was  shown  in  one  case  and  no  result  in  the  other 
five.  In  the  five  cases  of  chronic  suppuration  without  bone 
lesions  there  were  four  cures  and  one  case  of  improvement, 
while  all  four  cases  of  acute  middle  ear  suppuration  were 
cured.     The  author  concludes : 

"It  is  obviously  impossible  to  draw  final  conclusions  from 
so  small  a  number  of  cases,  but  because  thev  were  selected 
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to  represent  groups  of  middle  ear  suppurations,  the  results 
thus  far  obtained  are  worthy  of  note.  The  uniform  failure  to 
effect  any  results  in  the  cases  with  bone  lesions  was  logically 
to  be  expected.  The  study  has,  on  the  other  hand,  shown  that 
autogenous  vaccine  therapy  has  a  field  of  usefulness  in  otol- 
ogy in  properly  selected  cases ;  that  is,  among  such  where 
the  subsidence  of  bacterial  activity  means  the  end  of  the  lesion. 
In  acute  cases,  after  the  period  of  violent  onset  and  its  co- 
existing constitutional  reaction  has  subsided,  the  added  im- 
munity acquired  through  vaccine  therapy  seems  to  rapidly  cure 
the  diseased  ear."  Harris. 

Intervention   Upon  the  Jugular  Bulb. 

Moure:  {Revue  Hehdornadaire,  ]^Iarch  19,  1910).  This  in- 
cludes intervention  with  opening  the  bulb,  lavage  from  the 
sinus  to  the  jugular  vein,  drainage,  curettage  and  tamponing. 
Any  of  these  measures  can  in  certain  cases  give  good  results. 
They  can  be  regarded,  however,  as  only  superficial  measures, 
and  where  they  do  not  succeed  a  thorough  exposure  of  the 
bulb  is  demanded.  This  has  been  performed  in  a  number  of 
ways.  Chipault  was  the  first  to  perform  it.  Later  Jansen 
and  Grunert  practiced  it,  while  Voss  in  1904  proceeded  by  the 
mastoid  route  and  not  the  external  method  by  the  base  of  the 
skull  as  did  the  others.  Ivanoff  in  1903  operated  in  a  similar 
manner,  following  the  sinus  down  to  its  juncture  with  the  bulb 
by  removal  of  the  lateral  wall. 

Moure  concludes  as  the  result  of  his  observation  in  a  re- 
cent case  that  the  best  method  consists  in  having  no  absolute 
method,  but  to  allow  oneself  to  be  guided  by  the  lesion  present 
and  what  one  finds.  In  this  way  one  will  be  led  sometimes  to 
open  the  bulb  through  the  anterior  wall  and  other  times 
through  the  posterior.  He  regards  pulsation  of  the  walls  of 
the  sinus  as  pathognomonic  of  infection  therein. 

After  completing  work  upon  the  sinus  as  low  down  as  pos- 
sible it  is  his  custom  to  let  24  or  48  hours  elapse;  if  the  pyo- 
genic phenomena  persists,  then  opening  of  the  bulb  is  called 
for. 

Finally  it  must  not  be  forgotten  that  anatomic  difficulties  are 
not  wont  to  be  met  with  in  a  patient  suffering  from  disease  in 
this  part.  ■  Harris. 
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A  Case  Presenting  Meniere's  Symptoms  Along  With  Facial  Paralysis. 

Bruce  AND  Fr^vser  (British  Journal  of  Laryngology,  August, 
1910)  g^ve  a  table  of  the  various  conditions  which  may  give 
rise  to  Meniere's  s}Tnptoms.  Meniere's  disease  is  an  apoplecti- 
form occurrence  of  Meniere's  symptoms  and  is  usually  attrib- 
uted to  hemorrhage  of  the  labyrinth.  Almost  all  cases  re- 
ported have  been  cases  of  leukemia. 

Their  patient  was  a  man  of  sixty-five,  who  was  under  ob- 
servation for  some  time.  He  died  from  fatty  dilatation  of 
the  heart  and  pulmonary  tuberculosis.  A  diagnosis  was  made 
of  neuritis  of  the  facial  and  auditory  nerves  in  the  internal 
auditory  meatus.  Hemorrhage  in  this  situation  was  also  men- 
tioned as  the  probable  cause  of  the  sjTnptoms.  A  careful 
microscopic  examination  was  made  of  the  left  inner  ear  and 
auditor}-  and  facial  nerves.  The  result  of  this  examination 
was  as  foMows: 

The  inner  ear  was  almost  normal ;  there  was  no  hemorrhage 
in  the  endo-  and  perilymphatic  spaces  of  the  cochlea,  vesti- 
bule or  canals ;  the  membranous  labyrinth  was  also  almost  nor- 
mal as  was  the  spiral  ganglion;  the  neuroepithelium  of  the 
utricle,  saccule  and  of  the  cristae  ampullarum  was  well  pre- 
sented. In  the  lower  turn  of  the  cochlea  Corti's  organ  was 
absent  or  degenerated.  The  mucous  membrane  of  the  middle 
ear  was  normal. 

The  functional  examination  made  at  the  time  of  admission 
shov.ed  the  case  to  be  one  of  chronic  progressive  labyrinthine 
deafness.  Harris. 

Aural  Tuberculosis  in  Children. 

William  ^Jilligax  (British  Journal  of  Laryngology,  Octo- 
ber, 1910),  speaking  from  a  large  experience,  believes  that 
aural  tuberculosis  in  children  is  far  more  frequent  than  is 
usually  supposed.  About  20%  of  hospital  children  under  six 
years  of  age  suffering  from  purulent  otitis  media  owe  the 
origin  of  the  disease  to  an  underlying  tubercular  infection. 
Contrary  to  the  usual  view,  he  does  not  think  that  primary 
ti.berculosis  of  the  ear  is  rare.  An  uninfected  tubercular  dis- 
charge from  the  ear  is  thin,  watery  and  for  the  most  part 
odorless,  containing  white  or  gray  granules.  The  chronic 
type  of  the  disease  is  much  more  common  than  the  acute. 
Disease  of  the  underlying  bone  occurs  at  an  early  stage.   Pro- 
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gressive  cario-necrosis  leads  in  time  to  the  exposure  ai  the 
dura  mater  and  adjacent  structure.  The  loss  of  one  or  more 
of  the  ossicles  is  wont  to  occur.  The  early  enlargement  of 
the  periauricular  glands  is  peculiarly  characteristic  of  primary 
tubercular  otitis  media. 

The  channel  of  infection  by  means  of  which  the  bacteria 
enter  is  a  varied  one :  through  the  ear,  lymphatics,  blood  ves- 
sels, perforated  drum  membrane.  The  most  common  route  is 
by  way  of  the  respiratory  system,  but  the  author  feels  that 
the  importance  of  ingestion  tuberculosis  is  underrated  and 
urges  a  careful  investigation  of  the  milk  supply,  his  theory 
being  that  the  bacillus  is  swallowed  with  the  milk  and  that 
regurgitation  of  the  food  so  common  in  children  forces  a 
portion  of  it  into  the  tonsil  crypts,  nasopharynx  and  neigh- 
borhood of  the  Eustachian  tubes  while  the  regurgitation  and 
suction  movements  of  the  child  carry  the  bacilli  towards  the 
tympanum.  The  symptoms  are:  Painless  onset,  absence  of 
inflammatory  reaction,  frequent  presence  of  one  or  more  per- 
forations, early  appearance  of  enlarged  periauricular  glands 
and  facial  paralysis.  When  pyogenic  infection  has  taken  place 
the  discharge  becomes  purulent. 

The  diagnosis  is  not  always  easy  to  make.  The  finding 
of  the  bacilli  in  a  discharge  from  the  ear  is  difficult  at  all 
times.  A  more  certain  method  of  diagnosis  is  the  examina- 
tion of  portions  of  tufts  of  exuberant  granulation  tissue  from 
the  depths  of  the  tympanum.  More  exact  and  reliable  still  is 
the  inoculation  of  guinea-pigs  with  portions  of  bone  or  gran- 
ulation tissue.  In  place  of  this  more  elaborate  method  results 
can  be  obtained  from  the  Von  Pirquet  reaction. 

Prognosis  is  poor.  Early  and  thorough  operation  is  advo- 
cated, even  to  the  extent  of  the  greater  portion  of  the  ear. 
Children  suffering  from  tubercular  otitis  media  should  be 
segregated  and  every  effort  used  to  raise  their  powers  of 
resistance.  Harris. 

II. NOSE. 

A  New  Method  of  Operating  en  "le   Hypophysis. 

Fein  (Wien.  klin.  VVochenschr.,  No.  28,  1910.  p.  1035)  pro- 
poses to  enter  the  Ixxly  of  the  sphenoid  by  going  first  through 
the  maxillary  sinus.     A  typical  Luc-Caldwell  is  done,  the  eth- 
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moid  cleaned  out,  the  posterior  end  of  the  septum  removed 
and  the  sphenoid  opened.  He  has  several  times  operated  on 
the  cadaver  without  difficulty.  Horn. 

Ethmoidal   Neurosis. 

KiLLiAX.  The  anatomy,  physiology  and  pathology  of  the 
first  branch  of  the  trigeminus  are  carefully  reviewed.  He 
strongly  recommends,  in  all  cases  of  nasal  asthma,  in  vaso- 
motor disturbances,  hay  fever  and  neuralgias  having  their 
origin  in  the  ethmoidal  nerve,  the  simultaneous  cauterization, 
with  trichloracetic  acid  or  chromic  acid,  of  the  four  points 
which  are  always  affected,  viz. :  The  tuberculum  septi  on  both 
sides  and  the  regions  just  above  the  anterior  end  of  the  in- 
ferior turbinates.  The  results  in  some  cases  of  hay  fever  last 
through  the  entire  season  or  may  have  to  be  repeated  once. 
In  severe  cases,  where  the  local  cauterization  fails,  he  recom- 
mends the  division  of  the  stem  of  the  ethmoid  nerve  in  the 
orbit.  An  incision  is  made  as  for  the  Killian  operation,  but 
through  skin  and  periosteum.  The  latter  is  then  raised  up 
down  to  the  nerve,  and  the  nerve  together  with  the  artery  and 
vein,  are  cut  through.  The  bleeding  is  easily  controlled.  In 
the  discussion  many  cases  were  cited  where  the  operation  had 
been  carried  out  with  great  benefit.  Horn. 

A  Case  of  Primary  Tuberculosis  of  the  Nose. 

Seymour  OppexheimEr  (Nezv  York  Medical  Journal, 
June  11.  1910).  The  patient  was  a  man  of  thirty-four,  who 
had  sufifered  from,  nasal  obstruction  for  a  number  of  years. 
For  this  he  had  undergone  numerous  operations.  When  seen 
by  Oppenheimer  there  was  a  perforation  of  the  septum.  The 
defect  was  filled  with  a  mass  completely  obstructing  the  nares. 
The  nasal  septum  was  enormously  thickened.  Apparentlv  the 
growth  was  attached  to  the  septum.  It  was  not  very  vascu- 
lar, rather  pale  and  friable.  In  appearance  it  resembled  papil- 
loma, while  the  septal  enlargement  was  indicative  of  chron- 
droma.  Microscopic  examination  showed  giant  cells  and 
tubercle  bacilli.  The  growth  was  removed  by  a  Rouge  opera- 
tion.    Three  years  afterward  there  had  been  no  recurrence. 

Harris. 
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Visual   Fields  in  Accessory  Sinus  Disease. 

lA.  Morgan  MacWinnie  (Neiv  York  Medical  Journal, 
August  13,  1910)  has  carefully  studied  the  visual  fields  in  five 
cases  of  disease  of  the  accessory  sinuses.  As  the  result  of  this 
investigation  he  makes  the  following  conclusions : 

"1.  The  central  visual  acuity  may  or  may  not  be  diminished, 
although  it  is  usually  lessened. 

"2.  Normal  visual  fields  without  scotoma  would  indicate 
imperfect  perimetric  chart,  hasty  procedure,  or  indifferent  tak- 
ing of  the  same. 

"3.  The  absence  of  pus  in  the  nose,  with  or  without  propto- 
sis,  does  not  indicate  a  normal  sphenoid. 

"4.  Relative  scotoma  for  red  or  white  are  always  present, 
regardless  of  whether  the  blind  spot  is  enlarged  or  not. 

"5.  Contraction  of  the  field  of  vision  always  for  red,  may  be 
for  white. 

"6.  Scotomata  disappear  before  the  field  enlargement  takes 
place,  following  operative  procedures."  Harris. 

Four  Complications  and  Two  Deaths   Following   Probe   Function   of 
the   Antrum    of   Highmore. 

Claus,  Berlin  (Passoiv  and  Schaeifcr  Beitrdge,  Bd.  IV,  p. 
88).  The  operation  of  washing  out  the  antrum  for  diagnostic 
purposes  is  a  matter  of  such  routine  procedure  that  one  often 
loses  sight  of  the  fact  that  it  can  be  accompanied  by  serious 
accidents  quite  apart  from  the  skill  of  the  operator.  The  re- 
port of  the  following  four  cases  comes  to  us  with  somewhat 
of  a  shock  and  warns  us  to  be  ever  on  the  alert  for  any  symp- 
tom which  would  indicate  approaching  trouble. 

1.  Air  Embolus,  Following  a  Washing  Out  of  the  Antrum. 
— A  girl  of  19  years,  who  five  years  previously  had  been  rad- 
ically operated  upon,  returned  to  the  clinic  complaining  of 
headache.  The  old  nasal  opening  had  closed  and  a  Lichtwitz 
needle  was,  on  account  of  the  great  thickness  of  the  bone, 
jammed  with  considerable  difficulty  into  the  antrum.  Pres- 
sure on  the  bulb  of  the  syringe  gave  evidence  by  the  sound  of 
the  outcoming  air,  that  the  needle  was  properly  in  place.  Sud- 
denly the  bulb  resisted  the  pressure  of  the  hand,  and  in  that 
instant  the  patient  became  dyspnotic  and  had  a  feeling  of 
anxiety.  There  was  a  distinct  facial  cyanosis.  The  pulse  was 
75  and  full.     The  patient  was  placed  on  her  back,  the  clothing 
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loosened  and  in  about  10  minutes  the  cyanosis  and  dyspnea 
disappeared.  A  feeling  of  constriction  in  the  chest  lasted  for 
several  hours. 

Claus  can  explain  the  case  in  no  other  way  than  by  assum- 
ing that  after  the  needle  had  entered  the  antrum  it  was  acci- 
dentally withdrawn  so  that  the  point  lay  in  the  spongy  bony 
tissue  of  the  ihick  nasal  wall.  When  the  syringe  was  pressed 
a  bubble  of  air  entered  an  open  vessel  and  the  attack  resulted. 

2.  Apoplexia  Cerebri  During  Washing  Out  of  the  Antrum. 
— A  man  68  years  old.  who  had  been  under  treatment  for  a 
long  time,  fainted  suddenly,  while  the  antrum  was  being  en- 
tered from  the  inferior  meatus.  He  was  immediately  admit- 
ted to  the  hospital,  where  it  was  noted  that  he  had  already 
developed  a  paralysis  of  the  right  arm,  but  that  the  right  leg 
was  intact.  The  patient  did  not  react  to  a  needle  point,  either 
on  the  right  or  left  side.  During  the  night  the  patient  was 
uneasy ;  when  spoken  to  he  gazed  in  an  uncomprehending  man- 
ner and  could  not  answer  questions.  The  next  day  his  mind 
was  clear  and  he  was  able  to  recognize  his  physicians  and 
seemed  to  recognize  common  objects,  but  was  unable  to  give 
their  names.  His  speech  was  thick  and  articulation  very  poor. 
The  right  arm  could  be  moved  a  little,  but  the  movements  of 
the  right  leg  had  become  worse.  In  six  days  the  symptoms 
of  the  paralysis  had  entirely  disappeared.  The  attack  is  ex- 
plained not  as  an  embolus  or  bleeding  of  the  internal  capsule, 
but  as  a  cramp  of  a  blood  vessel  in  that  region  brought  about 
by  the  use  of  the  novococain  solution. 

3  and  4.  Sudden  deaths  following  washing  out  of  the  an- 
trum in  two  cases. 

A.  A  cotton  tampon  containing  6  drops  of  novocain 
( 10^  )  and  3  drops  of  adrenalin  was  laid  for  20  minutes  in 
the  inferior  meatus.  After  washing  out  the  antrum  in  the 
ordinary  way  the  patient  became  faint  and  cyanotic.  Various 
methods  of  resuscitation  and  stimulation  were  used,  but  in  a 
few  moments  the  patient  was  dead.  The  autopsy  showed  noth- 
ing of  consequence.  The  cause  of  death  was  given  as  paralysis 
of  the  heart. 

B.  The  second  case,  a  woman  of  36,  was  anesthetized  like 
the  first.  The  punction  was  made  without  difficulty.  A  little 
air  was  blown  through,  and  the  patient  suddenly  collapsed  into 
a  deep  comatose  state.    As  a  result  of  the  artificial  respiration 
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and  stimulation  the  condition  of  the  heart  improved  somewhat, 
but  toward  evening  grew  worse  again.  The  patient  died  with- 
out recovering  consciousness.  The  autopsy  showed  numerous 
hemorrhages  in  the  substance  of  the  heart  muscles  and  gray 
matter  of  the  cerebrum  and  cerebellum.  The  only  explanation 
possible  was  to  assume  a  poisoning  from  the  novocain,  al- 
though the  same  procedures  had  been  carried  out  many  times 
on  these  patients,  and  thousands  of  times  on  others,  without 
such  results.  Horn. 

Immunization  Treatment  of  Hay  Fever. 

ScTiEPPEGRELL  (Revue  Hebdomadairc,  February  19,  1910). 
Hay  fever  is  not  caused  by  a  special  pathogenic  germ,  but  by 
a  vegetable  pollen  which  acts  as  a  physicomechanical  irritant 
on  the  mucous  membrane  of  the  eyes,  nose  and  throat.  The 
symptoms  that  result  do  not  depend  upon  the  absorption  of  the 
pollen,  but  upon  the  simple  inflammatory  reaction,  upon  trou- 
bles of  respiration  due  to  the  irritant  and  upon  the  general 
effect  on  the  nervous  system. 

This  pollen  in  a  large  majority  of  cases  proceeds  from  the 
ragweed.  So  direct  is  the  connection  between  the  polleniza- 
tion  of  the  ragweed  and  hay  fever  that  it  is  possible  to  pre- 
dict to  a  day  the  appearance  of  the  fever  in  a  given  case. 

■Before  the  treatment  is  undertaken  the  nose  should  be  put 
in  as  normal  condition  as  possible.  In  15%  of  his  cases  such 
treatment  lias  been  prophylactic. 

A  study  of  the  phenomena  in  a  given  case  shows  that  na- 
ture develops  tolerance,  which  is  slight  at  first  and  is  soon 
overcome  by  the  irritation,  but  increases  rapidly,  and  by  the 
end  of  the  second  week  counterbalances  the  irritation,  and  by 
the  end  of  the  fifth  week  the  majority  of  patients  are  relatively 
comfortable.  The  object  of  the  treatment  is  to  develop  an 
artificial  tolerance  to  the  irritating  pollen  before  the  beginning 
of  the  attack  and  thus  to  establish  an  artificial  immunization. 
This  immunization  is  not  permanent.  Treatment  must  not  be 
abandoned  before  the  arrival  of  the  hay  fever  season.  For 
the  treatment  the  author  employs  two  teaspoonfuls  of  the  male 
flowers  in  a  piece  of  sterile  gauze,  in  this  way  making  a  sack 
which  the  patient  carries  to  the  nose  and  agitates  gently;  this 
permits  the  pollen  to  escape.  At  the  end  of  ten  treatments 
the  irritation  diminishes  considerably.     The    flowers  must    be 
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changed  from  time  to  time.     The  male  flowers  of  the  previous 
year  are  the  best. 

Sufficient  time  has  not  elapsed  to  demonstrate  the  method . 
in  a  large  number  of  cases,  but  so  far  the  results  have  proved 
encouraging.     The  simplicity    and    economy  of    the  method 
commend  themselves.  Harris. 

The   Radical  Operation  for  Chronic  Maxillary  Sinusitis  With   Local 

Anesthesia. 

Denker  {Archives  Internationales  de  Laryngologie,  July- 
August,  1910)  up  to  recently  has  not  believed  in  doing  the 
radical  operation  on  the  antrum  under  local  anesthesia ;  now 
he  makes  use  of  this  method  exclusively  and  with  uniformly 
good  results.  Half  an  hour  before  the  operation  he  uses  an 
injection  of  morphin.  The  buccal  mucosa  is  then  swabbed 
with  a  10%  solution  of  cocain  with  adrenalin.  Novocain 
and  adrenalin  are  used  in  the  following  proportions :  One  part 
novocain  to  100  gr.  of  normal  salt  solution,  to  which  is  added 
eighty  drops  of  1/1000  adrenaUn  solution.  The  needle  is 
introduced  a  little  above  the  first  premolar  tooth.  The  solu^ 
tion  is  carried  forwards  and  backwards,  filling  all  the  adja- 
cent area.  Then  it  is  introduced  under  the  periosteum  in  the 
lower  border  of  the  orbit.  Finally  by  means  of  the  finger 
externally  as  a  guide  the  needle  is  carried  through  the  soft 
parts  of  the  cheek  arid  from  one  to  two  cm.  of  the  solution 
introduced  into  the  region  of  the  nerve.  A  10%  solution  of 
cocain  is  placed  in  the  inferior  meatus,  and  after  ten  minutes 
the  operation  is  begun.  Upon  the  exposure  of  the  antrum  a 
fresh  injection  subperiosteally  is  made  in  the  lateral  wall  of 
the  inferior  meatus,  and  the  lining  membrane  of  the  cavity  is 
backed  with  a  10%  solution  of  cocain.  Altogether  from  ten 
to  twelve  cm.  of  the  solution  are  employed.  Harris. 

Pathogenesis  of  Perforating  Ulcer  of  the  Nasal  Septum. 

ScHiFFERS  (Revue  Hehdomadaire,  April  23,  1910).  Such 
an  ulcer  should  be  called  more  exactly  round  ulcer,  or  simply 
ulcer  of  the  septum.  It  is  situated  on  the  anteroinferior  por- 
tion of  the  septum.  Where  an  ulcer  is  irregular,  it  is  no 
longer  simple,  but  of  syphilitic  or  tubercular  origin.  The 
most  common  cause  is  an  infarct.  This  is  difficult  to  demon- 
strate, because  the  ulcer  can  be  preceded  by  an  arterial  liga- 
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ture  constituting  a  distinct  morbid  entity.  •  There  is  no  ground 
for  the  theory  of  congenital  origin.  Tuberculosis  is  to  be  ex- 
cluded as  well  as  a  syphilitic  origin.  A  bacteriologic  origin  is 
claimed  by  certain  authors,  among  them  Hajek,  Weichsel- 
baum.  It  is  true  that  staphylococci  and  streptococci  are  found 
in  the  ulceration,  but  they  are  usually  found  in  the  healthy 
nose,  and  so  cannot  be  regarded  as  indications  of  the  disease. 
Schiffers  inclines  to  the  pathogenic  origin,'  therefore,  because 
of  the  presence  of  the  infarct  in  the  great  majority  of  cases. 

Harris. 

Consideration  of  the   Pathogenic  Theories  of  Ozena. 

JouTY  (Archives'  Internationales  de  Laryngologie,  May- 
June,  1910)  considers,  in  order,  the  various  theories  which 
have  been  advanced  for  ozena.  The  atmospheric  theory  of 
jFreudenthal  he  believes  has  some  truth  in  it.  He  attaches 
no  importance  to  the  theory  of  metaplasia  of  the  epithelium 
nor  to  the  view  of  Cholewa  that  it  is  of  osteomalacic  origin. 
He  believes  that  some  weight  should  be  attached  to  the  theory 
of  Zaufal  that  ozena  is  due  to  excessive  enlargement  of  the 
nasal  fossae.  The  results  obtained  in  the  treatment  of  atrophic 
rhinitis  by  submucous  injections  of  paraffin  cannot  be  regard- 
ed as  sufficient  proof,  inasmuch  as  paraffin  acts  as  a  foreign 
body  modifying  the  atrophic  condition  where  it  is  found. 
Little  weight,  in  his  opinion,  is  to  be  attached  to  sinus  disease 
as  the  cause  of  atrophic  rhinitis.  The  ozena  usually  begins  in 
infancy  when  the  sinuses  are  not  developed.  In  the  nose, 
where  the  ozena  is  most  marked,  the  mucous  membrane  is 
atrophied,  while  in  the  sinuses  it  is  hypertrophied.  Finally 
treatment  of  the  sinuses  is  attended  by  a  cure,  which  is  not 
true  of  atrophic  rhinitis. 

Syphilis  and  tuberculosis  as  etiologic  factors  have  not  suf- 
ficient proofs  in  their  favor.  A  specific  infection  the  author 
regards  as  the  most  probable  cause  of  ozena.  Perez,  of 
Buenos  Ayres,  has  done  extensive  work  in  this  direction. 

He  divides  the  infections  into  four  categories : 

1.  Cases  of  human  contagion  originating  in  the  family. 

2.  Cases  of  human  contagion  not  originating  in  the  family. 

3.  Cases  of  probable  canine  contagion. 

4.  Cases  of  undetermined  origin. 

Various  men  have  claimed  to  have  discovered  the  bacillus. 
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That  discovered  by  Perez  has  attracted  the  most  attention. 
Cultures  of  this  bacilhis  give  the  characteristic  odor  of  ozena 
crusts.  When,  for  example,  a  dog  is  inoculated  with  this  cul- 
ture, there  is  produced  a  reaction  of  the  mucous  membrane, 
with  abundant  thick,  yellowish  green  discharge  and  crusts. 
Perez  has  observed  complete  atrophy  of  the  turbinals  in  a 
rabbit  infected  with  his  bacillus.  The  confirmation  of  these 
observations  of  Perez  ffe  necessary  before  a  positive  statement 
as  to  their  value  can  be  made.  Finally,  the  author  considers 
the  trophoneurotic  theories.  Delacour  believes  that  ozena 
forms  part  of  the  adenoid  syndrome  consecutive  to  atrophic 
troubles  due  to  modification  of  the  thyroid  function.  He 
groups  appen^licitis,  inflammation  of  Waldeyer's  ring  and 
ozena,  and  believes  that  they  are  all  marked  by  the  presence 
of  adenoid  tissue.  Ozena  is  a  local  trophoneurotic  manifesta- 
tion, most  often  fetal  in  origin,  which  appears  soon  after  birth 
or  has  for  its  development  additional  infection,  such  as  diph- 
theria or  scarlet  fever. 

Higguat  has  called  attention  to  the  relation  between  ozena 
and  the  affection  of  the  thyroid.  After  the  removal  of  a 
goitre  a  case  of  atrophic  rhinitis  in  his  hands  entirely 
cleared  up. 

The  author  advances  the  opinion  that  ozena  can  be  due  to 
dystrophy,  caused  by  trouble  in  the  function  of  certain  of 
the  internal  gland  secretions,  and  reports  two  cases  of  ozena 
in  young  girls,  in  one  of  whom,  after  the  establishment  of  men- 
struation, and  in  the  other  after  marriage,  all  the  atrophic 
symptoms  disappeared. 

An  argument  against  the  infectious  theory  of  Perez  is  the 
inability  to  cure  ozena  by  any  known  form  of  antiseptic. 
Further,  the  successes  obtained  by  the  submucous  injection 
of  paraffin  are  hard  to  reconcile  with  the  infectious  theory, 
while  they  tend  toward  confirming  the  neurotrophic  theory,  as 
does  the  success  recently  reported  by  Mermod  in  cases  of 
unilateral  ozena  by  simple  correction  of  the  nasal  septum. 

Harris. 
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HI. PHARYNX. 

A  Few  Facts  Concerning  the  Cause  of  Failure  in  Adenoidectomies, 

J.  Vernon  White  (Nczv  York  Medical  Journal,  September 
3,  1910)  places  especial  emphasis,  as  possible  cause,  failure  to 
recognize : 

1.  "The  peculiarities  in  shape  of  the  space  on  either  side 
of  the  rostrum  of  the  sphenoid  bone  ; 

2.  "The  location  of  the  fossa  of  Rosenmiiller  and  its  rela- 
tion to  the  orifice  of  the  Eustachian  tube ; 

3.  "The  condition  known  as  Thornwald's  disease." 

"An  adenoidectomy  properly  done  must,  therefore,  remove 
vegetation  from  these  localities  or  at  least  positively  exclude 
their  presence  there.  It  must  exclude  Thornwald's  disease  or 
properly  treat  it  if  present.  With  these  precautions  results 
will  become  more  satisfactory.  Only  then  will  the  promises  of 
complete  cure  so  emphatically  made  before  operation  be  cor- 
roborated by  the  local  and  constitutional  improvement  of  the 
patients  in  every  case.  Failure  heretofore  so  common  will  be 
a  thing  of  the  past."  Harris. 

The  Nasopharyngeal  Origin  of  Chorea. 

DE  PoNTHiERE  (British  Journal  of  Laryngology.  September, 
1910).  As  the  result  of  a  large  experience,  the  author  is  con- 
vinced of  the  great  frequency  of  the  rheumatic  origin  of 
chorea  and  the  equally  frequent  nasopharyngeal  source  of  the 
rheumatism.  By  the  removal  of  this  source  of  intoxication 
formed  by  the  tonsils  or  adenoids  he  is  wont  to  obtain  prompt 
and  lasting  success  in  the  treatment  of  this  condition. 

Harris. 
The  Radical  Tonsil  Operation. 

TenzER,  Vienna  (Wiener  klin.  IVochenschr.,  No.  27,  1910). 
It  is  surprising,  with  all  that  has  been  written  in  America 
about  the  radical  tonsil  operation,  that  until  now  nothing  of 
general  value  has  appeared  in  the  German  press  concerning 
this  subject.  Tenzer  seems  to  have  a  thorough  grasp  of  the 
subject,  and  furthermore  is  fully  acquainted  with  American 
literature.  The  bibliography  at  the  end  of  the  article  is  one 
of  the  best  that  the  reviewer  has  yet  seen.  The  ball  was  start- 
ed roiling  at  the  last  International  Congress,  when  Welty,  of 
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San  Francisco,  operated,  at  the  \'ienna  Clinics  of  Chiari  and 
Hyak,  several  cases  of  tonsils.  The  ease  with  which  the 
operation  was  carried  out  greatly  impressed  the  local  men.  and 
great  enthusiasm  has  since  been  manifested  in  the  matter. 

Tenzer  gives  to  Robertson  the  credit  of  the  first  important 
description  of  the  present  radical  operation.  The  article 
appeared  in  the  Journal  of  the  American  Medical  Association 
in  1903.  The  historical  development  both  here  and  abroad  is 
carefully  worked  up.  and  especially  the  clear  relation  which 
exists  between  tonsillar  disease  and  other  diseased  conditions 
in  the  body  is  for  the  first  time  plainly  stated.  He,  however, 
still  holds  that  the  large  hypertrophic  tonsil  is  a  protective 
expression  on  the  part  of  the  organism  and  that  its  radical 
removal  is  not  necessary. 

His  method  of  operating  is  the  same  as  most  of  the  modern 
American  methods,  but  he  uses  local  anesthetics  exclusively 
and  does  not  even  "mention  the  advantages  of  the  general 
anesthetic.  The  most  interesting  part  of  the  article  is  his 
original  investigations  on  the  blood  supply  of  the  tonsil,  and 
the  illustrations  are  very  valuable.  By  injecting  the  external 
carotid  with  Teichmann's  mass  he  came  to  the  following  very 
important  conclusions : 

The  following  variations  in  the  blood  supply  of  the  tonsil 
are  found : 

1.  The  arteria  palatina  ascendens  has  its  origin  from  the 
external  carotid,  and  af  a  level  with  the  tonsil  gives  off  the 
tonsillar  artery. 

2.  The  arteria  palatina  ascendens  may  branch  from  the 
arteria  maxillaris  externa. 

3.  The  arteria  tonsillaris  may  branch  directly  from  the  arte- 
ria maxillaris  externa. 

4.  The  tonsillar  or  ascending  palatine  may  branch  from  the 
lingual. 

5.  The  tonsillar  artery  may  branch  directly  from  the  exter- 
nal carotid.  In  this  case  the  branches  may  be  multiple  and 
very  large. 

6.  The  external  maxillary  artery  sometimes  makes  a  strong 
bend  upward  to  a  level  with  the  tonsil  and  can  easily  be  in- 
jured. 

7.  The  same  condition  can  take  place  with  the  lingual. 
Stress  is  laid  on  the  fact  that  the  tonsillar  artery  can  pass 
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directly  into  the  capsule  or  can  run  in  a  tortuous  condition  on 
the  surface  of  the  pharyngeal  musculature  before  entering  the 
capsule.  When  such  a  condition  exists  the  danger  of  injuring 
a  vessel  is  ever  present,  especially  if  sharp  instruments  are 
used  in  the  dissection. 

His  final  conclusions  are  as  follows: 

1.  A  tonsillectomy  is  indicated  in  :  (a)  Every  case  of  purulent 
tonsillar  disease. in  adults,  where  the  tissue  does  not  project 
between  the  pillars,  and  where  there  are  recurrent  attacks  of 
quinsy,  (b)  All  cases  of  prominent  tonsils  of  this  type  where 
conservative  measures  have  failed. 

2.  In  comparison  with  other  operations  the  radical  enuclea- 
tion of  the  tonsil  has  overwhelming  advantages. 

3.  The  operation  must  be  only  carried  out  in  a  hospital. 

Horn. 
Congenital   Insufficiency  of  the   Palate. 

A.  Brown  Kelly  (British  Journal  of  Laryngology^  Jnne- 
July,  1910)  has  made  a  careful  study  of  this  condition,  based 
upon  19  cases  which  have  occurred  in  his  practice.  He  de- 
fines congenital  insufficiency  of  the  palate  to  be  a  congenital 
afifection  in  which  the  soft  palate  does  not  effect  the  physio- 
logic closure  of  the  nasopharynx  from  the  oral  cavity  and 
rhinolalia  aperta  results. 

There  are  two  varieties,  submucous  cleft  palate  and  muscu- 
lar insufficiency. 

The  most  important  of  the  conclusions  which  he  makes  are 
the  following: 

"Submucous  cleft  palate  is  characterized  by  the  presence 
beneath  the  intact  mucous  membrane  of  a  notch  or  gap  in  the 
posterior  part  of  the  hard  palate,  and  the  imperfect  union  in 
the  middle  line  of  the  muscles  of  the  two  halves  of  the  soft 
palate,  also  by  a  shortening  of  the  hard  and  soft  palate.'' 

"In  submucous  cleft  palate  the  epithe'ial  coverings  of  the 
palatal  processes  have  united  across  the  middle  line,  but  devel- 
opment has  been  interrupted  before  the  mesoblast  contained 
in  these  processes  has  also  effected  a  meeting."' 

"A  submucous  cleft  palate  may  be  sufficient  or  insufficient, 
according  as  rhinolalia  aperta  is  absent  or  present." 

''The  conditions  in  submucous  cleft  palate  which  determine 
sufficiency  or  insufficiency  are :  The  length  of  the  hard  and 
soft  palate,  the  degree  and  mode  of  elevation  of  the  soft  pal- 
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ate.  the  depth  of  the  pharynx,  the  degree  of  prominence  of 
Passavant's  cushion,  and  the  amount  of  approximation  of  the 
palato-pharyngei." 

"Congenital  muscular  insufficiency  of  the  palate  is  charac- 
terized by  imperfect  elevation  of  the  palate  during  phonation, 
owing  to  defective  or  abnormal  muscular  action." 

"In  congenital  muscular  insufficiency  there  are  no  signs  of 
interrupted  development,  such  as  are  associated  with  submucous 
cleavage  of  the  palate,  e.  g..  notching  of  hard  palate,  nonunion 
of  muscles  in  middle  of  soft  palate,  bifid  uvula,  shortness  of 
hard  and  soft  palate." 

"The  probable  cause  of  congenital  muscular  insufficiency  of 
the  palate  is  the  defective  or  unequal  development,  or  abnor- 
mal disposition,  of  the  muscles  of  the  soft  palate.  The  occur- 
rence of  such  conditions  is  known  anatomically,  but  their 
relation  to  the  disease  under  discussion  has  not  yet  been 
proved." 

"The  insufficiency  in  submucous  cleft  palate  is  due  to  the 
palate  being  too  short  or  too  far  from  the  posterior  pharjngeal 
wall :  the  insufficiency  in  congenital  muscular  insufficiency  is 
due  to  neither  of  these  causes,  but  to  the  weak  and  ineffective 
action  of  the  levators  of  the  palate." 

"The  speech  is  similarly  aflfected  in  both  varieties  of  con- 
genital insufficiency  of  the  palate,  but  while  in  submucous 
cleavage  there  is  simply  rhinolalia  aperta,  in  muscular  insuf- 
ficiency certain  of  the  letters  may  also  be  imperfectly  formed." 

"The  absence  of  regurgitation  in  all  of  the  cases  proves 
that  deglutition  can  be  satisfactorily  performed  with  a  palate 
which  is  either  too  short  to  reach  the  posterior  wall  of  the 
pharynx,  or  in  which  the  muscular  action  is  insufficient  to 
bring  it  into  contact  with  the  posterior  wall  of  the  phar}nx." 

"The  ears  are  affected  in  nearly  80%  of  all  cases ;  in  sub- 
mucous cleft  palate  the  complications  are  more  frequent  and 
more  severe  than  in  muscular  insufficiency." 

"Functional  rhinolalia  lasting  for  months  is  the  onlv  affec- 
tion likely  to  be  confused  w4th  congenital  muscular  insufficien- 
cy of  the  palate ;  consideration  of  the  history  of  the  case  will 
allow  a  distinction' being  drawn." 

"The  prognosis  in  children  in  slight  cases  is  favorable ;  some 
make  a  perfect  recover\\  Marked  cases  and  adult  subjects 
may  be  improved,  but  a  considerable  degree  of  rhinolalia 
aperta  usually  persists." 
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■  "The  best  treatment  is  probably  Gutzmann's  method  of  mas- 
saging and  stretching  the  soft  palate."  Harris. 

IV. LARYNX. 

Radium  Therapy  in  Cicatricial  Stenosis  in  the  Laryngotracheal  Tract 

Cantas  (Archives  Internationales  dc  Laryngologie,  ^lay- 
June,  1910).  Laryngostomy  has  acquired  a  definite  place  in 
the  treatment  of  cicatricial  stenosis  of  the  larynx  and  trachea. 
The  proper  method  for  the  subsequent  dilation  is  still  under 
dispute.  The  French  school  advocate  the  so-called  rubber 
dilation,  which  operates  rapidly,  but  more  painfully.  Others 
are  in  favor  of  a  dilation  by  means  of  a  gauze  tampon,  a 
slower  but  less  painful  method.  The  Italian  operators  favor 
a  tampon  of  wood.  Each  method  has  something  to  be  said  in 
its  favor,  but  they  all  require  many  months,  repeated  dressings 
and  are  wont  to  be  complicated  with  severe  bronchial  pneu- 
monia, and  relapses  are  not  impossible. 

Whatever  the  method  employed  to  secure  dilation,  the  aim 
is  to  obtain  new  tissue  in  the  laryngotracheal  tract,  the  walls 
of  which  no  longer  show  any  inflammatory  reaction.  For  this 
purpose  and  based  upon  the  remarkable  results  obtained  else- 
where in  the  body,  the  author  regards  radium  as  the  most 
promising  agent  to  be  employed. 

Wickham  and  Degrais  have  made  use  of  it  for  the  removal 
of  cicatrices  and  state  that  while  it  did  not  seem  in  their  hands 
to  have  any  beneficial  effect  upon  certain  cicatrices,  the  most 
tmexpected  results  were  obtained  on  others.  The  most  impor- 
tant result  was  the  return  of  the  tissues  to  their  former  supple- 
ness. 

The  form  of  the  application  of  the  radium  will  depend  upon 
the  particular  case.  It  can  be  applied  either  in  the  form  of 
compound  radiation  or  ultrapenetrating  radiation.  In  the 
former  method  most  of  the  rays  are  allowed  to  pass  through, 
while  in  the  latter  a  sheet  of  metal  is  used  to  intercept  all  but 
the  ultrapenetrating  rays.  A  sheet  of  paper  arrests  the  sec- 
ondary radiation.  The  entire  tube  is  enclosed  by  a  thin  layer 
of  rubber  to  protect  the  apparatus  from  organic  liquids. 

For  the  purpose  of  reaching  cicatrices  in  the  larynx  and 
trachea   an   O'Dwyer  tube  will   serve   admirably.     According 
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as  the  full  or  partial  radiation  is  required,  the  radium  will  be 
placed  upon  the  tube,  outside  or  inside. 

Two  conditions  may  be  met  with:  Either  the  larynx  or 
trachea  is  slightly  stenosed  with  its  lumen  still  free,  or  there 
is  complete  stenosis  with  no  lumen  present.  In  the  former 
case,  after  laryngostomy  has  been  performed,  the  author  rec- 
ommends the  use  of  the  ultrapenetrating  radiation,  the  object 
to  be  secured  being  the  specific  action  of  the  radium  rays  and 
not  their  destructive  action.  The  tube  is  charged  with  0.05 
eg.  of  sulphate  or  bromide  of  radium  and  placed  in  pJosition 
for  twelve  to  forty-eight  hours.  Three  or  four  weeks  later, 
according  to  the  result,  the  application  will  be  repeated  once 
or  twice.  In  the  interval  the  treatment  will  be  the  application 
of  a  simple  O'Dwyer  tube  covered  with  one  or  more  thin 
layers  of  gutta  percha  and  left  in  position  for  one  or  more 
hours  each  day. 

The  second  form  met  with  is  where  intubation  is  impossible. 
Here  also  the  application  of  the  radium  would  be  preceded 
bv  laryngostomy.  With  a  partial  or  total  removal  of  the 
cicatricial  tissue  or  simple  incision,  great  care  must  be  taken 
not  to  wound  the  healthy  cartilage  below.  If  only  a  part  of 
the  cicatricial  tissue  has  been  removed  the  compound  radiation 
is  preferable ;  in  that  way  both  the  specific  and  destructive 
action  of  the  radium  rays  are  secured.  If.  however,  all  the 
cicatricial  tissue  has  been  removed  the  specific  action  of  the 
radium  alone  is  required.  Finally  the  two  methods  can  be 
combined.  Where  it  is  desired  to  destroy  excessive  cicatricial 
tissue  the  O'Ehvyer  tube  will  be  covered  outside  with  a  cloth 
charged  with  radium  of  an  activity  of  500,000.  This  will  be 
left  in  position  for  two  hours  at  a  time,  the  treatments  sepa- 
rated by  several  days.  An  intensive  reaction  of  the  cicatricial 
tissue  takes  place,  with  the  production  of  an  eschar  which  falls 
off  toward  the  end  of  the  sixth  week,  showing  a  red  surface 
which,  after  eight  or  ten  weeks,  becomes  a  smooth  and  regular 
cicatrix.  During  the  interval  dilation  with  vaselinated  gauze 
can  be  employed. 

The  method  of  choice,  in  the  author's  opinion,  is  the  com- 
bination of  the  compound  radiation  and  the  ultrapenetrating 
radiation.  The  major  part  of  the  cicatricial  tissue  is  de- 
stroyed by  the  more  intensive  action  of  the  radium,  while  the 
ultrapenetrating  rays  will  act  upon  the  part  remaining. 
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Although  lackhig  actual  experience,  the  author  is  exceed- 
ingly optimistic  of  the  results  to  be  obtained.  He  feels  that 
the  length  of  the  treatment  will  be  decidedly  shortened  and  the 
resulting  tissue  will  be  smooth,  supple  and  nonexuberant,  per- 
mitting the  re-establishment  of  the  normal  function  of  the 
larynx.  Harris. 

Paralyses  oi  the  Recurrent  Laryngeal   Nerve. 

Broeckaert     (British    Journal    of     Laryngology,    March, _ 
1910).     This  elaborate  paper,  presented  at    the    Section    of 
Laryngology  of  the  Sixteenth  International  ^ledical  Congress, 
has  been  abstracted  in  English  by  K.  Dickerson. 

Of  the  many  poii^ts  brought  out  in  this  abstract  the  follow- 
ing are  the  most  important: 

1.  Recurrent  Paralyses  of  Cerebral  Origin. — '"As  the  result 
of  the  combined  experience  of  different  authorities,  it  has  been 
found  that  the  center  which  controls  the  movements  of  the 
vocal  cords  in  the  dog  is  placed  symmetrically  on  both  sides 
of  the  median  line,  exclusively  or  predominantly  in  front  and 
below  the  precrucial  fissure.  Without  being  able  to  deny  that 
there  are  cortical  centers  which  have  an  influence  alone  on 
the  abduction  of  the  vocal  cords,  or  those  upon  which  barking 
depends,  their  existence  is,  however,  far  from  being  demonstra- 
ble." 

"Since  even  the  most  extensive  destruction  of  the  cerebral 
laryngeal  centers  only  suppresses  the  voluntary  movements  of 
the  vocal  cords,  leaving  unaffected  the  reflex  mobility,  it  is 
logical  to  conclude  that  absolute  immobility  of  a  vocal  cord  in 
the  cadaveric  position  can  on  no  account  depend  on  a  cerebral 
lesion." 

2.  Recurrent  Paralyses  of  Bulbar  Origin. — "The  localiza- 
tion of  a  laryngeal  center  in  the  medulla  is  not  yet  estab- 
lished quite  exactly."  "A  case  of  syringomyelia  with  laryn- 
geal paralysis,  which  we  owe  to  the  kindness  of  Schrotter, 
proves  that  the  ambiguous  nucleus  in  man  constitutes  a  laryn- 
geal center.  In  opposition  to  Semon's  law,  there  are  numer- 
ous observations  of  recurrent  lesions  of  bulbar  origin,  in  which 
it  is  noted  that  the  constrictor  muscles  were  alone  affected." 

3.  Recurrent  Paralyses  of  Peripheral  Origin. — The  reasons 
which  led  Semon  to  formulate  his  law  are  given,  and  the 
author  then  proceeds  to  examine  critically  the  position.     As 
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the  result  of  his  investigations  he  regards  it  proven  that  the 
trunk  of  the  recurrent  is  a  mixed  nerve,  which  contains  in  a 
single  bundle  almost  all  the  motor  nerves  of  the  larynx  as  well 
as  the  motor  and  sensory  nerve  supply  of  trachea  and  esopha- 
gus. The  author  has  confirmed  Krause's  experiment  of  sepa- 
rating the  recurrent  nerve  in  a  dog  and  subjecting  it  to  mod- 
erate and  continuous  pressure,  obtaining  in  this  way  immo- 
bility of  the  vocal  cord  near  the  median  line,  but  he  does  not 
regard  this  experiment  as  comparable  to  the  results  of  slight 
and  progressive  pressure,  which  is  observed  pathologically. 
Experimental  elimination  of  the  posticus  muscle  by  extirpa- 
tion does  not  in  a  single  instance  show  the  cord  fixed  in  the 
median  position.  Even  if  it  is  true  that  in  the  cadaver  the 
postici  can  lose  their  contractility  more  quickly  than  the  other 
muscles  of  the  larynx,  it  does  not  follow  that  in  the  living  sub- 
ject the  abductor  group  is  in  a  manifestly  inferior  condition. 
The  incessant  activity  of  the  posticus  muscle,  on  which  rests. 
during  quiet  respiration,  the  maintenance  of  the  opening  of 
the  glottis,  may  explain  its  more  rapid  loss  of  vitality  post- 
mortem. 

The  most  rigorous  anatomopathologic  investigations  do  not 
give  any  arguments  in  favor  of  Semon's  law.  In  the  rabbit 
atrophy  of  the  nerves  is  wont  to  attack  first  the  external  thyro- 
arytenoid. In  all  the  cases  which  have  been  reported,  includ- 
ing four  of  the  author's,  the  recurrent  was  found  embedded 
in  a  mass  of  glands,  and  the  destructive  process  had  gone  on 
to  the  complete  disappearance  of  the  organic  part  of  all  nerve 
fibers  and  the  loss  of  the  function  of  conduction.  The  atrophy 
was  always  found  to  be  of  the  same  degree  in  all  muscles  sup- 
plied by  the  recurrent. 

A  study  of  recurrent  paralysis  clinically  shows  three  stages, 
one  of  motor  paresis  with  progressive  diminution  of  the  motor 
abductor  movements,  a  second  showing  the  cord  in  the  median 
position.  This  position  in  a  great  number  of  cases,  while  more 
median  than  the  so-called  cadaveric  position,  is  removed  a 
certain  distance  from  the  median  line.  "The  characteristic 
symptom  of  this  stage  is  the  sudden  change  of  voice;  this 
sudden  hoarseness  rapidly  becomes  transformed  into  a  bitonal 
voice.  Dyspnea  is  rarely  met  with  at  the  commencement  of 
paralysis  of  the  recurrent  of  peripheral  origin  ;  even  attacks  of 
suffocation  or  crises  of  paroxysmal  dyspnea  appear  quite  ex- 
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ceptional."  In  the  third  stage  the  recurrent  has  lost  its  con- 
ducting power,  and  the  corresponding  vocal  cord  rests  in  the 
so-called  cadaveric  position.  "As  far  as  the  motor  fibers  con- 
tained in  the  recurrent  are  affected  in  their  functional  activity, 
the  muscles  of  the  larynx  become  less  and  less  capable  of  con- 
traction ;  this  state  of  the  nerve  is  shown  in  the  laryngoscope 
by  a  progressive  diminution  of  the  movements  of  the  vocal 
cord.  The  lesion  attacks,  in  the  same  degree,  all  the  nerve 
fibers,  whatever  be  the  muscles  which  they  supply ;  the  grad- 
ual loss  of  trophic  influence,  stimulating  or  exciting,  occurs, 
therefore,  in  the  same  proportion  in  the  abductor  and  adductor 
fibers.  But,  thanks  to  the  soundness  of  the  ary-arytenoid  and 
cricothyroid  muscles,  the  action  of  which  is  added  to  that 
of  the  adductors,  thanks  to  the  dynamic  superiority  of  the  con- 
strictors over  the  dilators,  it  is  the  respiratory  excursions  which 
appear,  from  the  commencement,  to  be  the  most  limited ;  it  is 
easy  to  understand  that  adduction  will  still  be  carried  on  with 
a  certain  amount  of  energy  when  abduction  will  have  become 
very  difiicult,  even  almost  impossible." 

"To  explain  the  immobility  of  the  vocal  cord,  whether  in 
the  median  line  or  quite  near  the  median  line,  a  distinction 
must  be  made.  When  the  vocal  cord  is  immobile  and  placed 
exactly  in  the  median  line,  this  exceptional  position  must  be 
looked  upon  as  the  effect  of  a  contracture,  depending  either 
on  a  direct  peripheral  irritation  of  the  nerve  trunk  or  on  a 
reflex  irritation.  This  irritation  stage  of  the  recurrent  is  gen- 
erally wanting  in  cases  of  simple  slow  and  progressive  com- 
pression of  the  nerve ;  it  may  be  observed,  above  all,  in  the 
course  of  neuritis  of  the  recurrent  nerve." 

''As  regards  the  immobility  of  the  vocal  cord  in  a  position 
more  or  less  approaching  the  median  line,  this  is  the  expression 
of  a  deep-seated  cliange,  but  still  incomplete,  in  the  nerve. 
In  fact,  at  a  given  moment,  the  dilator  muscle,  much  para- 
lyzed, becomes  incapable  of  still  acting  on  the  vocal  cord, 
which  is  thus  left  to  the  action,  more  and  -more  feeble,  of  the 
adductors,  to  which  is  added  tha^  of  the  ary-arytenoid  and 
cricothyroid ;  account  must  also  be  taken  of  the  reflex  action 
which  the  centripetal  fibers  contained  in  the  trunk  of  the  re- 
current may  exercise  on  the  vocal  cord." 

"Finally,  when  the  paralysis  is  complete,  that  is  to  say,  when 
the  conductivity  of  the  nerve  is  completely  abolished,  all  reflex 
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action  ceases  as  a  direct  consequence,  and  the  ary-arytenoid 
and  cricothyroid  muscles  can  no  longer,  of  themselves,  main- 
tain the  cord  in  its  relaxed  position,  and  thus  is  produced  the 
larvngoscopic  image  of  total  annihilation  of  the  nerve." 

Harris. 

V. MISCELI.  ANlJ'lS. 

The  Treatment  of  Hysterical  Aphonia. 

Senator  (Berlin,  klin.  IVochcnschr.,  Xo.  29,  1910.  p.  1369). 
Seifert  made  the  claim  that  by  his  method  of  treating  hyster- 
ical aphonia,  all  cases,  without  exception,  could  be  directly 
cured.  Senator,  although  finding  it  of  great  value,  was  unable 
to  cure  two  patients  by  Seifert's  method,  which  readily  re- 
sponded to  other  forms  of  treatment.  Seifert's  method  con- 
sists in  bending  the  patient's  head  as  far  back  as  possible.  The 
back  may  also  be  bent  over  the  knee  of  the  physician.  In  this 
position  the  patients  can  always  intonate  freely.  Horn. 

Epidemic  Poliomyelitis. 

W.  SoHiER  Brvaxt  (Xcic  York  Medical  Journal,  December 
17,  1910)  believes  that  epidemic  poliomyelitis  is  infectious 
and  contagious.  It  enters  the  system  by  means  of  the  naso- 
pharynx. The  disease  proper,"  in  contradistinction  to  the  se- 
quelae, is  amenable  to  local  pharyngeal  treatment.  Prophy- 
laxis is  attained  by  nasopharyngeal  hygiene.  In  times  of  epi- 
demic poliomyelitis  all  cases  of  nasopharyngitis  should  be 
regarded  with  suspicion ;  they  should  be  treated  promptly. 

Harris. 
Latent  Infections  of  the  Diphtheria  Bacillus. 

P.\TRiCK  Watson  AVilliams  (British  Journal  of  Laryngol- 
ogy, January,  1910).  Cases  of  latent  diphtheria  may  be 
grouped  under  three  heads : 

A.  Patients  who  offer  none  of  the  usual  clinical  indica- 
tions of  diphtheria,  are  not  definitely  ill  and  yet  are  found  to 
be  anemic  or  have  increased  pulse  rate,  are  simply  poorly  in 
association  with  nasal  catarrh,  membranous  rhinitis,  faucial 
redness  or  slight  subacute  tonsillitis,  otorrhea,  sores,  etc., 
vvhich  on  bacteriologic  examination  prove  to  be  diphtheritic. 

B.  Cases  with  local  diphtheric  lesion  but  presenting  no  gen- 
eral symptoms  of  ill  health — cases  which  are  indisputably 
latent.  ( 
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C.  Persons  who  present  no  local  lesions  and  no  departure 
from  normal  health,  but  in  whom  diphtheria  organisms  have 
been  discovered  by  culture  tests,  e.  g..  healthy  infected  con- 
tacts. 

For  the  diagnosis  of  latent  diphtheria  we  have  to  depend  on 
bacteriology,  and  the  most  practical  test  is  a  virulence  test, 
morphologic  tests  being  unreliable. 

Williams  states  in  regard  to  treatment  that  the  application 
of  antiseptics  gives  unsatisfactory  results,  antitoxin  serum  has 
some  effect,  vaccine  may  be  employed  and  cataphoresis  has, 
at  least  in  one  case,  proved  beneficial.  Harris. 

Administrative    Measures    Required    for    Dealing    With    Diphtheria 

Contacts. 

Duncan  Forbes  {British  Journal  of  Laryngology,  Febru- 
ary, 1910).  Swabs  should  be  taken  in  suspects,  not  merely 
from  the  throat,  but  from  the  nose  as  well.  It  has  been 
shown  that  1.9%  of  contacts  in  schools  had  the  nose  infected 
while  the  throat  was  free.  Nasal  diphtheria  is  probably  much 
more  infectious  than  throat  diphtheria.  In  schools  in  which 
diphtheria  has  occurred  over  8%  are  diphtheria  carriers.  Swabs 
should  be  made  from  the  throat  of  all  absentees  from  the 
class  who  return  shortly  before  the  onset  in  the  patient,  pro- 
vided there  is  a  history  of  sore  throat  or  cold.  Swabs  should 
also  be  taken  from  all  scholars  present  or  absent  who  present 
histories  of  sore  throat  or  colds.  Even  if  the  swabs  are  re- 
turned negative,  all  persons  with  sore  throats  or  colds  should 
be  excluded  from  school  for  a  clear  fortnight.  The  Hofmann 
or  pseudodiphtheria  bacillus,  in  view  of  the  careful  investi- 
gation in  Edinburgh  and  Manchester,  can  be  disregarded. 

It  has  been  proved  that  antitoxin  has  no  effect  on  the  length 
of  infectivity.  It  is,  however,  probable  that  attacks  of  diph- 
theria in  contacts  are  rendered  milder  by  injections  and  are 
therefore  more  readily  overlooked.  It  follows  that  extensive 
injections  of  antitoxin  would  lead  to  the  nonisolation  of  cer- 
tain highly  infective  individuals.  Harris. 

Lactic  Acid   Ferment  in  the  Treatment  of  Ozena  and   Otorrhea. 

StephEnski  {Archives  Internationales  de  Laryngologie, 
July-August,  1910)  has  used  the  lactic  acid  ferment  in  twenty- 
seven  cases  of  atrophic  rhinitis.     In  every  case  he  has  been 
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able  to  secure  the ,  disappearance  of  the  odor  in  from  five  to 
six  days  and  of  the  discharge  in  from  seventeen  to  sixty-eight 
days.  In  twenty-two  of  the  twenty-seven  cases  the  cure  was 
permanent  at  the  end  of  one  year.  His  method  of  employing 
consists  in  a  preUminary  cleansing  of  the  nose,  gentle  cauter- 
ization of  the  turbinate  bodies  and  a  pulverization  of  the 
entire  mucous  membrane  with  dr}-  lactic  ferment.  In  the 
interval  of  the  bi-  or  tri-weekly  treatments  the  patient  was 
given  lactic  acid  ferment  in  powder  form,  to  be  taken  twice 
a  day. 

He  also  made  use  of  the  ferment  in  fourteen  cases  of 
chronic  otorrhea,  nontubercular  in  nature,  and  in  eleven  of 
these  cases,  without  surgical  intervention,  he  succeeded  in 
securing  as  good  results  as  from  the  radical  operation.  In 
nine  of  these  eleven  cases  the  cure  has  been  permanent. 

At  each  sitting  the  ear  was  carefully  cleaned,  then  the  gal- 
vanic cautery  was  applied  to  the  granulations  or  polyps,  and 
finally  the  cavity  filled  with  the  dry  lactic  acid  ferment  and 
sterile  gauze,  slightly  dampened  in  the  ferment,  introduced. 
The  cleansing  and  pulverization  was  done  every  day.  the  cau- 
terization and  other  treatment  only  once  or  twice,  very  rarely 
three  times,  a  week. 

In  spite  of  his  successes  the  author  does  not  believe  that  the 
lactic  acid  ferment  is  capable  of  curing  these  conditions  by 
itself,  but  should  be  employed  in  connection  with  certain  sur- 
gical procedures,  such  as  curettage,  galvanic  cautery,  etc.  In 
this  way,  as  shown  in  the  forty-four  cases  where  it  has  been 
employed,  it  is  a  decided  adjuvant  in  the  treatment. 

Harris. 

Certain  Aspects  of  Rhinolaryngology  and  Their  Relation  to  General 

Medicine. 

H.  Arrowsmith  (Xezv  York  Medical  Journal,  December 
17,  1910).  A  desultory  consideration  of  certain  conditions 
of  the  upper  respiratory  tract,  important  alike  to  specialist  and 
general  practitioner.  Of  these  the  most  interesting  are  the 
author's  conclusions  on  operation  upon  the  faucial  tonsils. 

"1.  That  pure  hypertrophy  of  the  faucial  tonsil  is  essen- 
tially a  phenomenon  of  early  life  ;.that.  except  in  rare  instances, 
it  is  rather  protective  than  pathologic,  and  that  even  a  mod- 
erate number  of  attacks  of  acute  amygdalitis  rather  substan- 
tiates than  vitiates  the  presumption  of  this  protective  function. 
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"2.  That  the  cause  of  this  hypertrophy  is  very  often  disease 
of  the  pharyngeal  tonsil,  ablation  of  which  will  frequently 
lead  to  retrogression  of  its  faucial  neighbor. 

"3.  That  up  to  the  age  of  puberty,  at  least,  a  moderate  pure 
hypertrophy  should  be  respected  as  an  evidence  of  some  impor- 
tant functional  activity,  probably  protective  in  its  nature. 

"4.  That  in  case  this  hypertrophy,  by  reason  of  its  excess 
and  consequent  mechanical  interference  with  respiration  or 
audition,  demands  action,  the  only  justifiable  operation  is  that 
of  amygdalotomy,  with  preservation  of  the  functionating  tis- 
sue not  in  excess,  and  not  of  enucleation. 

"5.  That  if  the  disturbances  in  the  tonsillar  structure  have 
been,  beyond  reasonable  doubt,  the  source  of  neighboring 
glandular  involvements,  which  in  time  may  menace  the  gen- 
eral health,  the  only  justifiable  operation  is  not  amygdalotomy, 
but  complete  enucleation. 

"6.  That,  after  the' age  of  puberty,  when  the  tonsil,  like  the 
thymus,  perhaps  loses  its  physiologic  importance  and  should 
normally  retrogress,  pathologic  conditions  in  the  way  of  cryp- 
tic, parenchymatous,  or  adjacent  inflammations  and  infections, 
with  their  possible  remote  evil  results,  should  be  dealt  with 
as  thoroughly  and  as  radically  as  our  surgical  resources  en- 
able us.  the  same,  however,  to  be  employed  with  a  discrimina- 
tion which  sees  beyond  the  obvious  local  phenomena  and  com- 
prehends their  general  importance." 

Harris. 
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"Verhandlung  des  Vereins   Deutscher  Laryngologen."      Meeting     at 
Dresden,   May   1910. 

Published  by  Curt  Kabitzsch  (A.  Stuber's  Verlag).  Un- 
bound. $1.25. 

It  is  unfortunate  that  not  more  of  our  American  rhino- 
laryngologists  are  acquainted  with  the  yearly  proceedings  of 
the  German  Laryngological  Society.  The  papers  are  all  lim- 
ited to  ten  minutes,  and  the  very  cream  of  the  past  year's  ex- 
I>eriences  and  new  ideas  are  served  up  for  the  sharp  criticism 
of  the  fellow-members.  It  is  very  seldom  that  anything  gets 
past  the  censorship  of  the  committee  that  is  not  worth  listen- 
ing to. 

This  year's  meeting  was  especially  interesting.  Some  of 
the  topics  are  of  such  importance  that  full  abstracts  will  be 
found  in  another  part  of  the  Axxals. 

Prof.  Denken^  of  Erlangen,  to  whom  we  owe  probably  the 
best  radical  operation  on  the  antrum  of  Highmore.  has  at 
last  become  an  enthusiastic  advocate  of  doing  this  operation 
under  local  anesthesia.  He  describes  his  technic  in  full  detail 
and  incidentally  sharply  criticises  the  advantages  claimed  by 
the  followers  of  the  Sturmann  operation  (known  in  this  coun- 
try as  the  Canfield  operation).  On  this  point  he  was  sustained 
in  the  discussion. 

Prof,  von  Eicken,  Basel,  recommends  a  preliminary  sub- 
mucuous  resection  in  operating  synechia  of  the  nose  and  then 
tamponing  for  a  few  days.  This  is  a  procedure  which  has 
already  been  used  in  America.  When  the  synechia  is  located 
in  the  anterior  part  of  the  nose  it.  is  covered  with  Thiersch 
grafts. 

Qarniko.  Hamburg,  reports  30  cases  in  which  he  has  done  a 
submucous  resection  of  the  inferior  turbinate,  where  the  bony 
part  was  enlarged,  but  the  mucous  membrane  not  especially 
hypertrophied.  The  report  was  very  favorably  received,  and 
in  the  discussion  many  similar  procedures  were  spoken  of. 

Gyergyai.  Kolozvar.  introduced  a  novel  procedure  for  in- 
specting and  op^erating  on  the  nasopharynx  without  the  use  of 
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mirrors.  He  places  the  patient  with  the  head  hanging  down 
over  the  end  of  the  table  in  the  Rose  position.  Then  by  look- 
ing up  the  soft  palate  with  his  finger  and  using  one  of  the 
straight  4-20  mm.  tubes  of  Brunning's  he  is  able  to  inspect 
all  parts  of  the  nasopharynx  with  great  ease.  He  was  able 
to  a  pass  a  tube  a  few  mm.  into  the  opening  of  the  Eustachian 
tube  and  so  direct  the  light  that  it  could  be  seen  on  the  drum. 
There  was  no  discussion  of  the  paper.  The  author,  to  dem- 
onstrate the  practicability  of  his  method,  has  already  operated 
through  the  straight  tube,  adenoids,  hypertrophic  posterior 
'ends  of  inferior  turbinates,  choanal  polyps.  By  boring  through 
the  body  of  the  sphenoid  he  has  easily  reached  the  region  of 
the  hypophysis  and  the  cavernous  sinus,  and  considers  it  a 
feasible  route  in  approaching  these  regions. 

Aloller,  Hamburg,  relates  some  brilliant  results  from  the 
use  of  atmokausis  in  ozena.  The  procedure  consists  in  allow- 
ing live  steam  at  a  temperature  of  116° — 118°  C.  to  come  in 
contact  with  the  mucous  membrane  of  the  nose  for  a  period 
of  one  second  in  children  and  two  to  three  seconds  in  adults. 
The  nose  is  first  thoroughly  cocainized.  Following  the  appli- 
cation of  the  steam  there  is  a  profuse  watery  discharge,  which 
may  last  for  a  few  hours  or  may  continue  for  as  many  days. 
The  procedure  should  not  be  repeated  until  all  reaction  has 
disappeared  and  never  oftener  than  once  in  from  eight  to 
fourteen  days.  The  results  are  always  favorable.  The  odor 
disappears  at  once,  and  the  crusts  are  more  easily  blown  from 
the  nose.     There  was  no  discussion  of  the  paper. 

It  is  hardly  fair  to  the  rest  of  the  participants  to  pick  these 
few  examples  from  the  thirty-odd  papers,  but  they  give  a  strik- 
ing example  of  the  originality  of  the  work.  Out  of  a  total 
of  395  members,  144  were  present.  The  next  meeting  place 
will  be  Frankfort.  Horn. 
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I.     Introduction. 

A  survey  of  the  literature  on  the  lateral  wall  of  the  cavum 
nasi  indicates  that  commendable  researches  have  l)een  carried 
out  by  different  investigators.  Although  much  .  careful  work 
has  been  done,  conflicting  opinions  are  held  on  some  points  of 
the  development  and  the  gross  anatomy  of  this  portion  of  the 
olfactory  organ.  The  idea  of  an  unvarying  typical  form  in  the 
gross  anatomy  of  the  structures  and  relations  in  this  region  of 
the  nose  seems  too  much  in  evidence  in  some  of  the  general 
text-books  of  anatomy.  In  fact  the  exceptions  in  some  in- 
stances to  the  descriptions  given  are  so  numerous  that  the  ex- 
ception is  described  rather  than  the  average  condition.  This  is 
especially  true  in  the  manner  of  communication  of  the  naso- 
frontal duct  with  the  middle  nasal  meatus.  The  ostium  maxil- 
lare  accessorium — a  very  common  aperture  indeed — does  not 
receive  the  recognition  it  should  have.  According  to  my  series 
of  specimens,  62.5  per  cent  of  ethmoidal  regions  possess  in  the 
adult  three  conchae.  Books  generally  describe  and  picture  two 
ethmoidal  conchae  as  the  typical  number,  and  apparently  would 
have  us  think  that  three  ethmoidal  conchae  are  rather  excep- 
tional. 

In  order  to  determine  whetiier  the  embryology  would  account 
for  the  varied  adult  conditions  one  meets,  I  undertook  the  study 
of  the  various  developmental  stages  in  the  formation  of  the 
complex  lateral  nasal  wall.  It  was  deemed  essential  that  the 
embryologic  stages  in  the  formation  of  the  nasal  cavity  be 
considered  before  taking  up  for  detailed  study  its  lateral  wall. 
The  paper  will,  therefore,  include:  (1)  a  brief  description  of 
the  developmental  stages  of  the  nasal  fossae;  (2)  the  detailed 
embryology  of  the  lateral  walls  of  the  nasal  fossae;  (3)  the 
gross  anatomy  of  the  lateral  walls  as  presented  in  the  term 
fetus  and  the  young  child:  (4)  the  adult  lateral  walls  w'ith 
especial  reference  to  some  later  developmental  changes. 

It  is  obvious  that  the  fundamental  structures  to  be  consid- 
ered in  a  study  of  the  development  of  the  lateral  wall  of  the 
cavum  nasi  are :  ( 1 )  the  nasal  meatuses  and  the  nasal  conchae  ; 

(2)  the  accessory  furrows  and  the  accessory  folds  (conchae)  ; 

(3)  the  anlages  of  the  sinus  paranasales. 

The  materials  used  in  this  investigation  include  the  follow- 
ing: 
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a.  Human  embryos  at  successive  ages  from  21  days  up  to 
the  fetus  at  term  : 

b.  Fifty  lateral  nasal  walls  of  new-born  children ; 

t".  Twenty  lateral  nasal  walls  of  children,  ranging  in  age 
from  birth  to  15  years: 

d.  One  hundred  and  fifty  adult  lateral  nasal  walls,  ranging 
in  age  from  15  to  88  years; 

c.  Emhryojogic  and  adult  specimens  of  the  lateral  nasal 
wall  of  the  cat.  dog,  muskrat,  woodchuck,  skunk,  monkey.  ]iig. 
-beep,  and  cow. 

The  lateral  wall  of  the  nasal  cavitv  of  human  embryos,  aged 
respectively  35,  43,  49.  58,  70,  83.  103.  120.  210,  and  280  days, 
was  modeled  by  the  blotting-paper  method.  Some  of  the  inod- 
els  were  sectioned  at  appropriate  planes  to  facilitate  a  more  de- 
tailed study  of  parts.  In  a  number  of  instances  the  nasal  fossae 
were  also  reconstructed,  in  order  to  aid  in  a  better  understand- 
ing of  certain  developmental  stages.  Through  the  kindness  of 
Mrs.  Gage,  who  had  previously  modeled  a  21-day  human  em- 
bryo. I  had  the  privilege  of  studying  this  region  at  this  early 
stage  of  development. 

The  ages  of  all  the  human  embryos  studied  were  determined 
by  the  Mall-method  (Catalogue  of  the  collection  of  human  em-- 
bryos  in  the  anatomical  laboratory'  of  the  Johns  Hopkins  Uni- 
versity, Baltimore,  1904  J. 

I  wish  to  take  this  opportunity  for  expressing  grateful 
acknowledgment  to  Professors  Kerr,  Kinsbury,  and  Tinker  for 
helpful  suggestions.  I  also  wish  to  express  my  appreciation 
of  the  abundant  material  and  other  facilities  placed  at  my  dis- 
posal by  the  departments  of  anatomy,  and  embryology  and 
histolog}-.  To  Professor  and  Mrs.  Gage,  for  many  courtesies 
extended  during,  this  piece  of  research.  I  wish  to  express 
thanks. 

n.     The  Formation  of  the  Xasal  Fossae. 

THE  NASAL  ANLAGE. 

The  nasal  anlage  apparently  establishes  itself  about  the  third 
week  of  embryonal  life  as  localized  thickenings  of  the  ecto- 
derm. Kallius  and  Mihalkovics  place  the  earliest  trace  of  the 
nasal  anlage  at  the  beginning  of  the  third  week,  and  Brj'ce  at 
the  end  of  the  third  week  of  embryonal  life.  Mrs.  Gage  refers 
to  the  nasal  epithelium  in  a  "three  weeks  human  embryo." 
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These  thickened  ectodermal  or  nasal  areas  are  situated  on 
both  sides  of  the  outer  surface  of  the  wall  of  the  fore-brain, 
just  superior  to  the  primitive  oral  fossa.  Whether  the  nasal 
areas  of  the  human  embryo  are  at  first  connected,  and  later  un- 
dergo division  into  two  distinctly  separate  halves,  is  not  defi- 
nitely known.  The  H-shaped  nasal  area  of  Mrs.  Gage's  21-day 
embryo  seems  significant.  She  figures  two  lateral  plates  con- 
nected by  an  intervening  bar  of  apparently  similarly  thickened 
ectoderm.  Minot  says  :  "It  is  possible  that  more  exact  observa- 
tion will  show  that  in  all  vertebrates  there  is  at  first  a  single 
plate,  which  is  early  divided."  Doubtless  this  will  remain  a 
mooted  point  in  man  until  a  sufficient  number  of  human  em- 
bryos of  the  proper  age  fall  into  the  hands  of  different 
observers. 

pjedford  found  the  thickness  of  the  olfactory  areas  in  swine 
embryos  of  5  mm.  length  to  be  0.075  mm.  Kallius  found  that, 
while  the  general  ectodermal  thickness  was  0.01  mm.,  the  thick- 
ened nasal  areas  measured  from  0.044  to  0.060  mm. 

THE  NASAL  PITS. 

During  the  fourth  week  the  nasal  areas  become  depressed — 
according  to  Mihalkovics  at  the  end  of  the  third  week.  This 
depression  is  not  due  to  an  invagination  of  the  nasal  areas,  but 
it  is  passive  and  is  caused  by  an  increase  in  the  thickness  of  the 
surrounding  mesenchyma.  These  ridges  of  thickened  mesen- 
chyma  around  the  nasal  areas  push  the  ectoderm  into  relief .  Jn 
this  manner  each  nasal  area  becomes  surrounded  by  a  fold,  and 
is  thus  passively  depressed.  The  folds  are  not  complete,  but  are 
deficient  inferiorly,  and  the  thickening  is  most  marked  medially 
and  laterally.  The  comparatively  excessive  medial  and  lateral 
thickening  is  thought  by  Kallius  to  be  in  anticipation  of  the 
later  medial  and  lateral  nasal  processes.  The  nasal  plates  or 
areas  thus  become  the  olfactory  or  nasal  pits,  separated  by  a 
broad  mass  of  tissue — the  fronto-nasal  process  or  the  Stirn- 
fortsatz  of  German  embryologists. 

The  pits  are  primitively  more  or  less  pyriform  in  shape.  The 
clubbed  ends  are  directed  somewhat  medially  and  towards 
the  vertex  of  the  head,  and  the  inferior  extremities  are 
directed  somewhat  laterally  and  towards  the  primitive  oral 
fossa — the    stomodieum.     As    the    pits    deepen    they    seem  to 
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separate  the  inferior  portion  of  the  fronto-nasal  process  on 
both  sides  into  medial  and  lateral  parts — the  anlages  of  the 
medial  and  the  lateral  nasal  processes.  During  the  latter 
part  of  the  fourth  week,  or  early  in  the  fifth  week,  the  median 
portion  of  the  fronto-nasal  process  undergoes  further  differ- 
entiation into  a  median  or  unpaired  part,  and  two  lateral  or 
paired  parts.  The  latter  are  globe-like  and  will  be  spoken  of 
as  the  medial  nasal  processes  (Processi  globulares,  His),  and 
they  form  the  immediate  medial  boundaries  of  the  nasal  pits. 
At  the  same  time  the  lateral  {X)rtions  of  the  fronto-nasal  pro- 
jection grow  caudally  and  form  the  lateral  nasal  processes — 
the  immediate  lateral  boundaries  of  the  nasal  pits,  or  the  prim- 
itive lateral  nasal  walls. 

Up  to  this  time  the  nasal  pits  are  not  closed  in  inferiorly, 
but  communicate  freely  with  the  primitive  oral  fossa.  In 
other  words,  the  nasal  pits  and  the  oral  fossa  represent  in  a 
sense  a  common  cavity.  At  this  stage  of  development  the 
maxillary  processes  of  the  first  or  mandibular  arches  grow 
ventrally  and  medially  and  abut — later  fuse — with  the  medial 
nasal  processes  (Processi  globulares).  This  fusion  closes  in 
the  superior  boundary  of  the  primitive  oral  cleft,  and  at  the 
same  time  shuts  off  the  path  of  communication  between  the 
nasal  pits  and  the  oral  cavity,  i.  e.,  the  nasal  pits  are  closed  in 
inferiorly  (figs.  1  and  3).  The  coalescence  of  the  maxillary- 
processes  with  the  medial  nasal  processes  forms  the  primitive 
inferior  boundaries  of  the  nasal  pits ;  subsequently,  however, 
the  later  extensions  of  the  lateral  nasal  processes,  medially  and 
ventrally  above  the  maxillary  processes,  meet  and  fuse  with 
the  medial  nasal  processes,  to  form  the  immediate  inferior 
boundaries  of  the  nasal  pits  (fig.  1).  His  has  also  pointed 
out,  in  case  of  arrested  development  in  this  region,  that  at 
times  the  lateral  and  medial  nasal  processes  fuse,  but  that  the 
maxillary  process,  on  one  or  both  sides,  remains  short  and 
does  not  develop  sufficiently  to"  fuse  with  the  medial  nasal 
process  as  it  normally  does.  In  such  cases  the  nasal  pits  are 
closed  in  below  and  are  separated  from  the  oral  cavity,  yet 
clefts  exist  between  the  medial  nasal  and  the  maxillary 
processes. 

Fusion  also  takes  place  laterally  between  the  maxillar\  and 
lateral  nasal  processes.  Along  the  tioor  of  the  now  rudi- 
mentary naso-optic  furrow,  a  bud-like  thickening  of  the  rete 
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Fig.  1  ( X  30)  Drawins;  of  a  reconstruction  of  portion  of  the 
head  of  an  embryo  aged  approximately  35  days  (Human  embryo,  No. 
6,  Cornell  University  series,  slides  50-57  inclusive).  The  figure 
represents  a  caudo-ventral  view  of  the  reconstruction. 

Note  the  wide  separation  of  the  nasal  fossae  at  this  time,  and 
that  the  fossae  do  not  communicate  with  the  mouth  cavity.  The 
maxillary  and  the  medial  nasal  processes  have  fused,  thus  shutting 
off  the  nasal  pits  from  the  mouth  cavity.  The  lateral  nasal  pro- 
cesses have  not  yet  fused  with  the  medial  nasal  processes.  The 
external  nose  has  not  yet  taken  on  any  definite  shape.  Note  the 
points  for  the  primitive  choanae  and  the  extent  of  the  prinaitive 
palate. 

Fig.  2  ( X  45)  Drawing  of  a  reconstruction  of  the  left  nasal 
fossa.  The  reconstruction  is  from  the  same  embryo  as  that  in  fig.  1, 
and  the  plane  of  section  is  indicated  by  the  line  drawn  over  the  left 
nasal  fossa  in  fig.  1.  Note  the  very  simple  lateral  nasal  wall  at  this 
stage  of  development  and  compare  it  with  the  medial  wall.  In  a 
short  time  the  lateral  wall  lecomes  much  more  complex  and  the 
medial  wall  relatively  less  so. 
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EXPLANATION   OF  FIGURES. 

Figs.  3,  4,  5  (33.2)  Photomicrographs  of  frontal  sections  through 
the  head  of  an  embryo  aged  approximately  35  days  (Human  embryo, 
No.  26,  Cornell  University  series,  slides  19  and  20).  The  sections 
are  in  the  region  of  the  primitive  nasal  fossae.  Section  fig.  3  is  the 
most  ventral  and  section  fig.  5  the  most  dorsal  of  the  three. 

Fig.  3.  Note  that  in  the  region  of  the  coalescence  of  the  medial 
nasal  and  the  maxillary  processes  there  is  no  intervening  ectoderm. 
Fusion  is  complete  and  absolute,  in  that  the  mesenchymal  tissue  of 
the  maxillary  and  medial  nasal  processes  is  continuous. 

Fig.  4.  Note  the  ectodermal  strands  between  the  medial  nasal 
and  the  maxillary  processes;  the  mesenchymal  tissue  of  these 
processes  is  not  continuous.     Compare  this  condition  with  fig.  3. 

Fig.  5.  On  both  sides  the  two  layers  of  epithelium,  oral  and  nasal, 
have  become  attenuated  and  thinned  out  to  represent  single  layers 
of  cells.  These  are  the  bucconasal  membranes  which  ultimately 
rupture  to  establish  the  primitive  choanae. 

Fusion,  =  coalescence  between  the  maxillary  and  the  medial 
nasal  processes;  Med.  nas.  proc,  =  medial  nasal  process;  Max. 
proc,  =  maxillary  process;  Memb.  buc,  =  membrana  bucconasalis. 

Fig.  G  (X  18)  Photomicrograph  of  a  frontal  section  through  the 
ventral  portion  of  the  nose  of  an  embryo  aged  approximately  49 
days  (Human  embryo.  No.  28,  Cornell  University  series,  slide  40). 

Shows  the  epithelial  plugs  occluding  the  nares.  This  is  a  rather 
common  condition  during-  the  latter  part  of  the  second  month  and 
throughout  the  third  month.  It  also  occurs  after  this  period,  as  I 
have  seen  it  in  a  120-day  embryo. 
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mucosum  of  the  epidermis  establishes  tlie  anlage  of  tlie  naso- 
lacrimal passages.  These  passages  will  again  l)e  referred  to 
in  connection  with  their  apertures  on  the  lateral  nasal  walls. 
The  nasolacrimal  ducts  usually  establish  communications  with 
the  inferior  nasal  meatuses  at  about  term.  This  may,  how- 
ever, be  longer  delayed. 

For  some  time  the  lines  of  fusion  of  the  maxillary  and  the 
lateral  nasal  processes  with  the  medial  nasal  processes  are 
represented  by  strands  of  ectodermal  tissue.  These  ectoder- 
mal fusion-lines  soon  disappear  ventrally  and  are  replaced  by 
indifferent  mesenchyme,  i.  e.,  the  mesenchymal  tissue  of  the 
maxillary  and  the  lateral  nasal  processes  becomes  continuous 
with  that  of  the  medial  nasal  processes.  Fusion  in  this  man- 
ner becomes  permanent  and  absolute  (fig.  3).  Farther  dor- 
sally  the  ectodermal  tissue  does  not  wholly  disappear,  but 
strands  of  the  latter  tissue  remain  between  the  abutting  pro- 
cesses. In  these  positions  the  primitive  choanje  ultimately 
become  established   (figs.  2  and  4). 

THIC  PRIMlTIVi:    NASAL   FOSSAE- 

By  this  time  (35-day  embryo)  the  nasal  pits  have  deepened 
dorsally,  and  more  or  less  superiorly  and  inferiorly.  The 
olfactory  organ  is  no\v  represented  by  two  blind  pouches  lying 
in  the  mesenchymal  tissue  above  the  oral  cavity.  The  pits 
have  now  developed  sufficiently  so  that  they  may  be  termed 
the  primitive  nasal  fossae.  The  fossae  communicate  freely 
with  the  exterior  by  means  of  the  nares,  but,  in  the  absence 
of  choanae,  they  end  blindly  at  their  dorsal  and  inferior  termin- 
ations (fig.  2).  They  are  rather  widely  separated  at  this  time 
(fig.  1).  A  reference  to  fig.  2  will  show  both  the  lateral  and 
medial  walls  of  the  left  nasal  fossa  of  a  35-day  embryo.  It 
will  be  noticed  that  the  lateral  wall  is  extremely  simple,  pre- 
senting merely  a  plane  surface.  The  medial  or  septal  wall  is 
slightly  grooved,  and  the  groove  overhung  by  a  fold.  This 
is  the  anlage  of  the  organon  vomeronasale  (Jacobsoni).  Note 
also  that  the  fossa  ends  blindly  and  that  there  is  no  connection 
between  the  oral  and  the  nasal  fossa  at  this  time.  The  point 
of  the  primitive  choana  (posterior  naris)  is  nearly  thinned 
out  sufficiently  to  represent  the  membrana  bucconasalis 
(fig.  5).  ' 
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THE   PRIMITIVE   CHOAXAE. 

The  dorsal  extension  of  the  bhnd  pouches  or  primitive  nasal 
fossae  continues  until  the  ectoderm  of  the  nasal  fossae  meets  the 
ectoderm  of  the  oral  fossa.  We  have  now  in  these  positions 
merely  thin  membranes  comix)sed  of  two  layers  of  abutting 
epithelium — nasal  and  oral — separating  the  dorsal  portions  of 
the  primitive  nasal  fossae  from  the  oral  cavity.  These  mem- 
branes, which  have  been  carefully  studied  and  named  by  Hoch- 
stetter,  the  "Membranae  bucconasales"  (fig.  5),  become  so 
attenuated  and  thinned  out  that  they  finally  rupture.  The 
membranes^'may  rupture  at  the  same  time  or  each  may  rup- 
ture independently  of  its  mate. 

According  to  the  embryos  studied  for  the  substance  of  this 
paper  the  bucconasal  membranes  rupture  from  the  35th  to  the 
38th  day  of  embryonal  life.  Sudler  found  connection  between 
the  oral  and  nasal  fosss  in  a  5 -weeks  embryo.  Hochstetter 
found  in  an  embryo  of  ''11  mm.  lang  bei  9  mm.  Kopflange" 
that  the  nasal  fossae  ended  blindly  dorsally,  and  in  an  embryo 
of  "15.5  mm.  Lange  und  10  mm.  Kopflange,"  the  bucconasal 
membranes  were  broken  through.  He,  however,  found  that 
the  membrane  was  rather  excessive  on  one  side,  apparently 
indicating  recent  rupture.  The  approximate  age  of  these 
embryos  would  be  33  and .  39  days,  respectively.  Kolliker 
places  the  time  of  establishment  of  the  primitive  choanae  "in 
der  zweiten  Halfte  des  zweiten  Monates."  The  apparent 
discrepancy  in  the  time  at  which  the  bucconasal  membranes' 
rupture  is  doubtless  due  to  different  methods  of  determining 
the  age  of  embryos. 

As  a  result  of  the  rupture  of  the  bucconasal  membranes  w^e 
have  established  two  openings — ^^the  primitive  choanae  (primi- 
tive Gaumenspalten,  Dursy ;  innere  Nasengange,  innere 
Nasenlocher,  Kolliker).  There  is  thus  established  in  man  for 
a  second  time  a  communication  between  the  oral  and  the  nasal 
fossae.  The  hitherto  blindly  ending  nasal  fossae  now  com- 
municate not  only  w-ith  the  exterior  by  means  of  the  hares, 
but  also  with  the  mouth  cavity  by  means  of  the  primitive 
choanae. 

EPITHELIAL    PLUGS    IN    THE    XARES. 

When  first  formed  the  nares  communicate  freely  with  the 
exterior,  but  shortly  afterwards,  say  about  the  fortieth  day  of 
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embryonal  life,  the  lumina  of  the  nares  in  very  many  cases 
])ecome  filled  in  with  epithelial  plugs  (figs.  6  and  7).  This 
plugging,  which  is  due  to  a  proliferation  of  the  epithelial  cells, 
seems  to  take  place  some  time  after  the  fusion  of  the  medial 
and  lateral  nasal  processes.  In  some  cases  the  plugging  is 
absolute,  and  in  others  deviating  passages  through  the  plugs 
jnay  be  seen.  Sometimes  the  plugs  are  more  or  less  fenes- 
trated. I  find  plugging  rather  frequent  from  the  fortieth  to 
the  sixtieth  day.  I  have,  however,  seen  it  in  a  120-day  em- 
bryo. The  passages  (nares)  are  apparently  later  opened  by 
a  shedding  of  the  epithelial  plugs  rather  than  by  a  resorption 
of  the  cells — probably  both  factors  are  involved.  As  evidence 
of  a  shedding  of  the  epithelial  plugs  we  frequently  find  shreds 
of  epithelial  masses  extruding  from  the  nares. 

THE    PRIMITIVE    PALATE. 

With  the  formation  of  the  primitive  choanae  we  have  also 
established  the  primitive  palate,  i.  e..  the  portion  of  the  roof  of 
the  oral  fossa  extending  from  the  primitive  choanae  to  the 
nares.  This  condition  is,  however,  of  short  duration  because 
the  definitive  palate  soon  begins  to  form,  and  the  lateral  walls 
of  the  nasal  fossae  thus  become  limited  inferiorly.  In  the  for- 
mation of  the  definitive  palate  the  nasal  fossae  appropriate  a 
considerable  portion  of  the  primitive  oral  cavity.  This  is 
readily  understood  when  we  recall  the  superior  boundary  of 
the  primitive  oral  cavity  dorsally.  \'entrally  the  mouth  cavity 
is  bounded  superiorly  by  the  primitive  palate,  but  dorsally  the 
mouth  cavity  extends  into  the  future  nasal  cavity  until  the 
formation  of  the  definitive  palate  establishes  a  roof  for  the 
month  cavity  dorsally  (figs.  8.  9.  11.  13.  14  and  15). 

THE   FORMATIOX   OF  THE  DEFIXITIVE   PALATE. 

A  reference  to  figs.  10.  13,  14  and  1.^  will  indicate  the  stages 
in  the  formation  of  the  definitive  palate,  and  the  manner  in 
which  the  lateral  nasal  wall  becomes  limited  inferiorly.  The 
first  step  in  the  production  of  the  definitive  palate  is  the  ap- 
pearance of  the  palatal  ridges.  These  are  more  or  less  wedge- 
shaped  processes  which  grow  caudally  and  somewhat  medially 
from  the  medial  sides  to  the  maxillary  processes.  The  palatal 
processes  appear  from  the  forty-fifth  to  the  forty-eighth  day 
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of  embryonal  life,  and  at  first  hang  almost  vertically  towards 
the  mouth  cavity,  on  either  side  of  the  tongue  (fig.  13).  They 
extend  from  the  line  of  imion  between  the  medial  nasal  and 
the  maxillary  processes,  where  they  are  continuous  with  the 
primitive  palate,  dorsally  to  the  wall  of  the  pharynx,  where 
they  are  continuous  with  the  palato-pharyngeal  folds.  The 
palatal  processes  limit  the  lateral  walls  of  the  cavum  nasi  in7 
feriorly. 

It  will  be  noticed  that  the  tongue  is  at  first  between  the 
palatal  processes,  i.  e.,  the  processes  extend  below  the  level 
oi  the  dorsum  of  the  tongue  (figs.  10  and  11).  Soon  the 
tongue  sinks  and  comes  to  occupy  a  lower  position  in  the 
mouth  cavity.  With  this  change  of  the  tongue  the  palatal 
processes  become  rotated  from  an  almost  vertical  and  sagittal 
plane  to  a  horizontal  plane  (compare  figs.  13  and  14).  The 
processes  now  shortly  meet  in  the  median  plane  above  the 
tongue,  and  fuse  from  before  backwards  along  the  opposed 
edges.  In  this  manner  the  separation  of  the  nasal  fossae  from 
the  mouth  cavity  is  made  complete  and  ])ermanent.  However 
in  the  ventral  portion  of  the  palate,  where  the  palatal  processes 
do  not  come  in  contact  with  each  other  (due  to  the  interposi- 
tion of  the  tissue  separating  the  primitive  choanse)  tlie  separa- 
tion of  the  nasal  cavity  from  the  mouth  cavity  is  not  entirely 
complete.  This  is  brought  about  by  the  medial  nasal  processes 
uniting  and  extending  dorsally  in  the  roof  of  the  mouth  cavity 
as  the  intermaxillary  process.  The  latter  process  projects 
farthest  dorsally  in  the  median  plane,  and  on  its  lateral  borders 
it  is  met  by  the  ventral  ends  of  the  palatal  processes.  At  these 
contact  points  the  incisive  canals  are  formed,  and  the  latter 
at  times  serve  as  a  means  of  permanent  communication  be- 
tween the  oral  and  nasal  cavities.  The  lumina  of  the  incisive 
canals  are,  however,  generally  obliterated  early  in  life. 

THE   PERMANENT    CHOAXAE   AND     THE     PERMANENT 
NASAL  FOSSAE. 

Coincidently  with  these  changes  in  the  formation  of  the  nasal 
fossae,  the  primitive  choanae  elongate  and  ultimately  occupy 
their  definitive  position,  and  thus  become  the  permanent  or 
secondary  choanae.  The  changes  in  the  formation  of  the  per- 
manent choanae  also  aid  materially  in  increasing  the  ventro- 
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EXPLANATION   OF  FIGURES. 

Figs.  7  to  12  (  X  10.5)  Photomicrographs  of  frontal  sections  of 
the  head  of  an  embryo  aged  about  43  days  (Human  embryo,  No.  3, 
Cornell  University  series,  sections  406,  380,  365,  360,  350,  325). 

Note  the  plugging  of  the  nares  in  fig.  7,  and  that  the  conchal  an- 
lages  have  no  cartilage  in  them  at  this  age  (figs.  8-11).  The  mesen- 
chymal tissue  is,  however,  already  undergoing  condensation  in  antic- 
ipation of  cartilage  in  the  regions  of  the  nasal  septum  and  the 
lateral  nasal  walls.  Compare  this  condition  or  precartilage  stage 
with  figs.  16  to  20,  and  with  figs.  32  to  38.  Note  the  relation  of  the 
tongue  to  the  palatal  processes  in  figs.  8  to  12. 

The  section  shown  in  fig.  7  is  the  farthest  ventral  and  that  shown 
in  fig.  12  the  farthest  dorsal  in  the  series. 

P.  pal.,  =:  processus  palatinus;  Eth.  fold,  =  ethmoidal  fold;  Max. 
fold,  =  maxillary  fold. 

Fig.  13  (16.6)  Drawing  of  a  reconstruction  of  the  lateral  wall  of 
the  nasal  cavity  of  an  embryo  aged  approximately  43  days  (Human 
embryo.  No.  3,  Cornell  University  series,  sections  300-420  inclusive). 

Shows  the  vertical  position  of  the  palatal  process  at  this  time. 
The  definitive  palate  is  not  yet  formed.  Note  also  the  primitive 
concha  inferior  (Max.  fold)  and  that  it  occupies  the  greater  portion 
of  the  lateral  wall  at  this  early  stage.  The  primitive  ethmoidal 
fold  (Eth.  fold)— the  anlage  of  the  ethmoidal  conchae — is  very  rudi- 
mentary at  this  time. 

Eth.  fold,  =  ethmoidal  fold;  Max.  fold,  =  maxillary  fold;  P.  pal., 
=  palatal  process. 

Fig.  14  ( X  16.6)  Drawing  of  a  reconstruction  of  the  lateral  wall 
of  the  nasal  cavity  of  an  embryo  aged  approximately  49  days  (Hu- 
man embryo.  No.  2:^,  Cornell  University  series,  slides  40-51  inclusive). 

Compare  horizontal  position  of  the  palatal  process  with  the  pro- 
cess in  fig.  13.  The  ethmoidal  region  now  has  two  folds  well 
marked,  and  a  rudimentary  third  presents  in  the  superior  and 
dorsal  portion  of  the  lateral  wall.  The  concha  nasalis  inferior 
occupies  comparatively  less  of  the  lateral  wall.  Ventrally  it  will  be 
noticed  that  the  reconstruction  does  not  include  all  of  the  lateral 
wall.  The  ventral  portion  of  the  primitive  palate  is,  therefore,  not 
represented  in  the  reconstruction. 

Fig.  15  (X  6.6)  Drawing  of  a  reconstruction  of  portion  of  the 
right  wall  of  the  nasal  cavity  of  an  embryo  aged  about  105  days 
(Human  embryo,  No.  43,  Cornell  University  series,  slides  1-90  in- 
clusive) . 

The  definitive  palate  is  completed  and  the  choana  has  assumed 
the  adult  position.  Compare  this  with  figs.  2,  13,  and  14.  The 
ethmoidal  region  now  presents  four  conchae,  the  highest  of  which 
is  not  yet  well  differentiated.  Note  the  marked  lobule  in  the  region 
of  the  knee  of  the  concha  nasalis  media. 
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dorsal  extent  of  the  nasal  cavity.  The  latter  now  begins  to 
take  on  its'  adult  form.  The  nasal  septum  which  already  has 
separated  the  nasal  foss?e  ventrally,  rapidly  fuses  with  the 
palate  in  the  median  plane,  i.  e.,.  along  the  line  of  fusion  of  the 
palatal  processes.  In  this  manner  the  cavum  nasi  is  divided 
into  the  'nasal  fossae.  This  division  takes  place  from  before 
backwards. 

Before  the  first  appearance  of  the  palatal  processes  as  in- 
ferior boundaries  of  the  nasal  fossae,  the  lateral  walls  of  the 
fossae  have  begun  in  a  simple  manner  to  form  the  complex 
configuration  which  characterizes  the  adult  lateral  nasal  walls. 

III.     The    Development  of   the    Lateral  Wall   of    the 
C.WUM  Nasl 

In  the  preceding  paragraphs  we  considered  the  successive 
stages  in  the  establishment  of  the  nasal  cavity,  from  the  thick- 
ening of  the  ectoderm  to  form  the  nasal  anlage,  to  the  forma- 
tion of  the  nasal  fossae.  We  noted  the  extreme  simplicity  of 
the  lateral  wall  of  the  nasal  cavity  during  the  early  stages  of 
development.  With  these  considerations  on  the  various  de- 
velopmental stages  of  the  nasal  fossae  and  the  early  condition 
of  the  lateral  wall  as  a  basis,  we  may  now  to  better  advantage 
follow  in  detail  the  stages  in  the  formation  of  the  various 
structures  found  on  the  lateral  wall.  We  will,  therefore,  pass, 
in  order,  from  the  very  simple  lateral  wall  of  the  early  embryo 
to  the  complexly  configured  wall  of  the  term  fetus. 

the  formation  of  conchal  anlages. 

A  reference  to  fig.  2  will  indicate  the  extremely  simple  lat- 
eral wall  of  the  nasal  fossa  of  a  35-day  embryo.  It  will  be 
noticed  that  there  is  no  evidence  of  the  later  complexity  and 
configuration  caused  by  the  nasal  conchae,  the  nasal  meatuses, 
the  accessory  conchae  and  furrows,  and  the  anlages  of  the 
paraijasal  chambers.  In  fact,  the  medial  or  septal  wall  is 
more  complicated  at  this  time  than  is  the  lateral  wall — this 
standing  in  marked  contrast  to  later  conditions  (compare  figs. 
2.  13.  14,  and  21). 

Some  days  later  (38  to  40-day  embryo)  the  inferior  portion 
of  the  lateral  wall  immediately  superior  to  the  primitive 
palatal  processes  begins  to    bu^ge  towards    the  lumen  of    the 
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nasal  fossa.  In  fact.  tlii>  bulging  for  a  brief  time  occupies 
nearly  the  whole  of  the  vertical  portion  of  the  wall,  and 
approximately  the  dorsal  two-thirds.  This  fold  represents  the 
anlage  of  the  concha  nasalis  inferior  (maxilloturbinal)  (fig. 
13).  Shortly  after  this  (40  to  43  days)  a  second  fold  appears 
superior  and  somewhat  dorsal  to  the  first  one.  The  former 
(ethmoidal  fold)  is  placed  in  the  superior  and  dorsal  angle 
of  the  lateral  wall.  It  seems  also  to  extend  up  on  the  nasal 
septum  at  this  point,  and  some  of  its  prominence  Ls  really  due 
to  septal  tissue.  This  fold  is  the  anlage  of  the  conchse 
nasales  ethmoidales,  and  in  position  and  relations  represents 
the  concha  nasalis  media  { Ethmoturbinale  I.  Peter;  zweite 
Hauptmuschel.  Killian ;  untere  Siebbeinmuschel.  Zuckerkandl : 
Basoturbinale.  Schonemann).  The  fold  of  the  agger  nasi 
( nasoturbinal )  can  hardly  be  said  to  be  in  evidence  at  this 
earlv  stage.  It  appears  later,  ventral  and  superior  to  the 
concha  nasalis  inferior,  and  ventral  to  the  concha  nasalis 
media. 

VIEWS    AS   To   THE     GEXESIS   OF    THE     PRIMITIVE    XASAL    FOLDS 

AXD    Fl"RK(>WS. 

From  the  above  we  gather  that  the  lateral  nasal  wall  is 
early  thrown  into  ridges  or  folds,  which  are  bordered  by  fur- 
rows or  depressions.  Just  how  these  primitive  folds  (primi- 
tive conchae)  and  furrows  (primitive  meatuses)  of  the  lateral 
wall  are  formed  is  interpreted  differently  by  various  writers. 
\\  hile  at  first  thought  the  views  held  seem  widely  divergent, 
they  appear  less  so  after  we  carefully  analyze  them.  Some 
of  the  theories  entertained  are.  however,  without  foundation. 

It  was  at  one  time  held  by  some  observers  that  the  folds 
were  due  to  cartilaginous  strands  pushing  the  lateral  nasal  wall 
medially  in  the  positions  of  the  folds.  This  theory  is,  how- 
ever, not  tenable  because  the  folds  (primitive  conchae)  are  in- 
variably present  some  time  before  cartilage  is  found  in  them. 
( )nlv  later  does  some  of  the  indifferent  mese.nchyma. contained 
in  the  folds  change  into  cartilage :  therefore  it  can  have  no 
connection  whatever  with  the  establishment  of  the  primitive 
folds  (conchae). 

Legal  and  Schonemann  think  that  the  folds  are  e'evations 
left  bv  excavations  of  furrows  on  the  lateral  nasal  wall.   Legal 
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in  offering  this  explanation  especially  referred  to  the  inferior 
nasal  concha.  Later  Schonemann  concludes  "das  nicht  die 
Leg-alsche  Angabe  fiber  die  Bildung  der  unteren  Muschel 
vollig  zn  Recht  besteht,  sondern  dass  aiich  fiir  die  samtlichen 
anderen  Aluscheln  ein  ahnlicher  Bildungsmodiis  angenommen 
werden  muss/' 

Mihalkovics,  according  to  Schonemann,  holds  that  the  folds 
are  at  first  "frei  vorwachsende  Duplikaturen  der  Schle'.mhaut.'' 
Glas.  who  investigated  this  field  in  rats,  comes  to  the  following 
conclusion :  "Der  Bildungsmodus  der  Muscheln  ist  die  Result- 
ierende  zweier  Komponenten :  ( 1 )  des  Auswachsens  in  die 
Wandpartien  einwachsender  Epithelleisten  (Fissuren),  (2) 
des  Vorvvachsens-bestimmter  Wandpartien.'" 

After  a  study  of  these  early  conditions  I  am  led  to  believe 
that  the  first  change  in  the  lateral  nasal  wall  from  a  more  or 
less  even  surface  (fig.  2)  is  the  production  of  very  shallow 
grooves ;  the  latter  appearing  inferior  and  superior  to  the  po- 
sition of  the  primitive  concha  inferior.  These  shallow  grooves 
at  once  throw  into  slight  relief  the  greater  portion  of  the  lat- 
eral nasal  wall — the  anlage  of  the  concha  nasalis  inferior 
(maxilloturbinal).  I  believe  that  the  mesenchymal  tissue  con-, 
tained  within  this  primitive  fold  almost  simultaneously  under- 
goes proliferation,  thus  aiding  in  early  making  the  fold  more 
prominent.  The  mucous  membrane  over  the  fold  may  also 
become  thickened,  but  according  to  my  observations  this  thick- 
ening for  the  primitive  concha  inferior  is  slight.  I  cannot 
agree  that  the  formation  of  a  well  marked  maxillary  fold  or 
primitive  concha  nasalis  inferior  is  wholly  due  to  the  forma- 
tion and  deepening  of  the  bordering  furrows,  but,  as  stated 
before,  I  believe  that  the  formation  of  very  shallow  grooves 
is  the  primitive  step  in  conchal  formation.  The  proliferation 
of  the  mesenchyma  (probably  also  the  mucous  membrane  to 
some  extent)  aids  materially  in  causing  the  primitive  concha 
inferior  to  bulge  into  the  lumen  of  the  nasal  fossa,  and  the 
bordering  furrows  to  become  passivelv  deeper  (figs.  10 
and   11). 

The  ethmoidal  fold  appears  next  in  the  extreme  dorsal  and 
superior  portion  of  the  nasal  fossa,  in  the  angle  formed  by  the 
lateral  wall  and  the  nasal  septum  in  this  position  (figs.  11  and 
13).  Since  the  primitive  concha  inferior  (maxillary  fold) 
takes  up  the  greater  portion  of  the  lateral  wall  at  this  time 
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there  is  little  room  for  the  primitive  ethmoidal  fold  (fig.  fS). 
For  this  reason  the  latter  fold  arises  in  part  from  the  septum. 
Later  the  nasal  fossa  increases  in  the  dorsosuperior  direction, 
and  with  this  the  primitive  ethmoidal  fold  passively  migrates 
from  the  septum.  The  mucous  membrane  over  the  ethmoidal 
fold  is  as  a  rule  thickened,  and  this  thickening  causes    the 
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Fig.  16  (X  26.6)  Outline  drawing  of  a  frontal  section  of  the 
nasal  cavity  of  an  embryo  aged  approximately  49  days  (Human 
embryo,  Xo.  2S,  Cornell  University  series,  slide  48).  The  nasal  and 
oral  cavities  are  in  communication  with  each  other  at  this  point, 
1.  e.,  the  palatal  processes  have  not  as  yet  coalesced  in  the  median 
plane  in  the  formation  of  the  definitive  palate.  Note  also  the  simple 
lateral  wall  of  the  middle  nasal  meatus — compare  with  fig.  18. 

primitive  fold  to  show  up  well  in  frontal  sections  (fig.  11). 
This,  however,  does  not  detract  from  the  statement  that  the 
groove  between  the  ethmoidal  and  maxillary  folds  is  present, 
at  least  to  some  extent,  before  the  folds  have  gained  any 
appreciable  bulging.  Later  we  have  a  proliferation  of  the 
mesenchyma  and  a  deepening  of  the  furrow  (primitive  meatus 
nasi  medius)  inferior  to  it.  hence  the  ethmoidal  fold  becomes 
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more  prominent.  Gradually  in  place  of  the  single  ethmoidal 
fold  we  have,  with  the  increase  of  the  nasal  fossa  in  the  dorso- 
superior  direction,  the  establishment  of  anlages  of  the  indi- 
vidual ethmoidal  conchae — this,  as  a  rule,  taking  place  in  order 
from  the  most  caudal  to  the  most  cephalic  ethmoidal  concha 
(figs.  13,  14,  15,  and  21). 

As  may  be  inferred  from  the  above,  the  ethmoidal  region  on 
each  side  presents  but  for  a  brief,  time  a  single  fold  (fig.  13). 
As  the  nasal  fossa  enlarges  superiorly  and  dorsally  there  is  a 
differentiation  in  this  region  into  two  folds  (fig.  14) — this 
change  occurring  approximately  from  the  forty-eighth  to  the 
fiftieth  day  of  fetal  life.  A  later  stage,  95  to  100  days,  shows 
three  well-formed  ethmoidal  conchae  (fig.  15).  By  the  fourth 
month  of  fetal  life  the  conchal  field  shows  from  three  to  four 
ethmoidal  conchae.  besides  the  concha  inferior.  Fetuses  from 
the  seventh  month  to  term  will,  if  carefully  examined,  show 
from  three  to  five  ethmoidal  conchae  (figs  21  and  30).  Of 
course  in  each  case  a  corresponding  number  of  furrows  or 
meatuses  are  established — some  of  the  meatuses,  however, 
being  very  rudimentary.  After  birth  the  ethmoidal  conchae 
and  meatuses  become  reduced  in  number.  This  reduction  is 
not  carried  so  far  in  some  cases  as  in  others — thus  account- 
ing for  the  supernumerary  or  additional  conchae  and  meatuj^es 
of  many  adult  noses.  Doubtless  the  number  of  ethmoidal 
conchae  that  are  differentiated  before  birth  have  an  important 
bearing  on  the  number  of  conchae  that  may  be  present  in  an 
individual  case — this  is  probabh-  just  as  important  a  factor  in 
determining  the  number  of  adult  ethmoidal  conchas  as  is  the 
retrogressive  change  of  reduction. 

THE  E.VRLY   CIIAXGES   IX   THK   MEATUS  NASI   MEDIUS. 

Thus  far  only  the  superficial  aspects  of  the  lateral  nasal  wall, 
with  especial  reference  to  the  development  of  folds  and  fur- 
rows (conchae  and  meatuses),  have  been  considered.  The 
general  plan  of  these  conchae  and  meatuses  will  be  considered 
in  detail  in  subsequent  paragraphs.  If  now  we  return  to  a 
40-  to  50-day  embryo  and  examine  the  portion  of  the  middle 
meatus  operculated  by  the  middle  nasal  concha,  we  will  notice 
that  the  lateral  wall  of  this  meatus  is  perfectly  even  (fig.  16). 
This  study  is  best  made  by  an  examination  of  serial  frontal 
sections  through  this  region  of  the  nose.     This  same  region 


LATERAL  WALL  OF  THE  CAVUM   NASI  IX    MAX. 


297 


in  an  embryo  aged  from  58  to  60  days  will  indicate  the  begin- 
ning formation  of  the  complicated  nature  of  the  meatus  nasi 
medius — the  most  complex  of  all  the  meatuses.  This  change 
in  the  middle  meatus  is  heralded  by  the  appearance  of  a  some- 
what crescentic-shaped  fold  of  mesenchyme  and  mucous  mem- 
brane,  set  off  by  a    slightly    earlier    grooving    immediately 


FMg.  17  (  X  10)  Outline  drawing  of  a  frontal  section  through  the 
nose  of  an  embryo  aged  120  days  (Human  embryo,  Xo.  42,  Cornell 
University  series,  slide  29). 

At  this  plane  of  section  the  processus  uncinatus  is  fused  with  a 
frontal  fold,  and  the  infundibulum  ethmoidale  ends  blindly.  Com- 
pare this  figure  with  fig.  IS.  In  the  latter  figure  the  plane  of  section 
is  farther  dorsal. 


superior  to  the  fold.  The  latter  has  its  free  and  rather  sharp 
border  directed  superiorly  and  dorsally,  and  is  the  anlage  of 
the  processus  uncinatus.  The  furrow  immediately  superior 
to  the  fold  is  the  primitive  infundibulum  ethmoidale  (fig.  18). 
It  will  be  noticed  that  the  furrow  communicates  rather  freely 
with  the  meatus  nasi  medius  through  a  rather  widely  open 
cleft — the  hiatus  semilunaris. 
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If  now  we  examine  a  frontal  section  of  a  somewhat  later 
embryo  we  will  notice  that  the  infundibnlum  ethmoidale  early 
tends  to  develop  beyond  its  primitive  limits,  and  to  pouch  to- 
wards the  ventral  and  superior  portion  of  the  mx^atus  nasi 
medius,  here  ending  blindly.  This  early,  blind,  ventral  and 
superior  extension  of  the  infundibnlum  ethmoidale  has  been 
erroneously  considered  by  some  writers  as  the  primitive  sinus 
maxillaris  (fig.  32).  Of  the  bulla  ethmoidalis  there  is  noth- 
ing to  be  seen  at  this  time. 

About  the  seventieth  day  there  is  a  slight,  sometimes  a  com- 
paratively extensive,  pouching  or  evagination  of  the  mucous 
membrane  from  the  depth  of  the  infundibnlum  ethmoidale — - 
thus  establishing  the  anlage  of  the  sinus  maxillaris.  Shortly 
after  this  we  have  the  first  evidences  of  the  bulla  ethmoidalis 
appearing  superior  and  lateral  to  the  processus  uncinatus — 
this  in  the  form  of  very  low  accessory  folds  or  conchae.  By 
the,  beginning  of  the  fourth  month  of  fetal  life  the  folds  of  the 
bulla  are  fairly  well  formed.  At  the  end  of  the  fourth  month 
the  folds  with  the  bordering  accessory  furrows  are  in  many 
cases  well  outlined  (fig.  18).  From  some  of  the  accessory 
furrows  the  so-called  middle  group  of  ethmoidal  cells  develop, 
and  in  a  sense  the  former  are  the  anlages  of  the  latter  struc- 
tures. At  a  comparatively  early  stage  we  have  evidences  of 
a  beginning  extension  of  the  middle  meatus  in  a  ventral  and 
superior  direction.  This  is  the  anlage  of  the  recess,  which 
Killian  in  later  fetuses  terms  the  "Recessus  frontalis"  and 
it  is  in  reality  the  first  step  in  the  formation  of  the  sinus 
frontalis  and  the  most  ventral  of  the  anterior  group  of  eth- 
moidal cells.  The  accessory  folds  and  furrows,  and  the  fron- 
tal recess  of  the  middle  meatus  will  be  considered  in  detail 
in  a  subsequent  portion  of  this  paper. 

THK    ICARIA'    CllA.\C,i:>    IX     llli;    Ml. A  lis    NASI    SUTERIGR. 

With  the  appearance  of  the  accessory  folds  (conchae)  and 
the  frontal  recess  of  the  middle  meatus,  we  have  the  estab- 
lishment, in  very  many  cases,  of  the  anlage  of  an  accessory 
fold  (concha)  on  the  lateral  wall  of  the  superior  meatus.  This 
fold  early  tends  to  form  very  shallow  recesses  superior  and 
inferior  to  it.  and  occasionally  it  has  been  mistaken  for  the 
superior  nasal  concha  (fig.  19).  From  the  superior  and  in- 
ferior recesses,  and  from  the  ventral  and  superior  extremity 
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of  the  superior  meatus,  most  of  the  posterior  group  of  eth- 
moidal cells  develop — a  matter  which  will  be  taken  up  subse- 
quently. Frequently  a  posterior  ethmoid  cell  develops  from 
the  meatus  nasi  suprema  I.  The  latter  meatus,  however,  is 
present  in  only  62.5  per  cent  of  my  adult  specimens. 


Fig.  18  (X  10)  Outliae  drawing  of  a  frontal  section  through  the 
nose  of  the  same  embryo  as  that  in  fig.  17.  The  plane  of  section  in 
this  figure  (slide  40)  is  farther  dorsal,  and  is  in  the  region  of  the 
buUar  folds. 

The  processus  uncinatus  projects  free  at  this  plane  of  section,  and 
the  infundibulum  ethmoidale  communicates  rather  freely  with  the 
meatus  nasi  medius.  The  cartilage  of  the  processus  uncinatus  is 
not  continuous  with  the  cartilage  of  the  lateral  plate  at  this  level — 
compare  this  with  the  cartilage  of  the  processus  uncinatus  in  fig.  17. 


THE  EARLY  CHANGES  IX  THE  SUPERIOR  AND  DORSAL  PORTION  OF 
THE   N.\SAL   FOSSAE. 

A  frontal  section  through  the  dorsal  portion  of  the  nasal 
cavity  in  a  three-months  embrvo  will  already  indicate  the 
manner  of  constriction  of  a  portion  of  the  dorsal  and  superior 
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part  of  the  nasal  fossae  in  the  formation  of  the  early  anlages 
of  the  sinus  sphenoidales.  In  a  120-day  embryo  the  sphenoidal 
sinus  anlages  are  well  advanced,  but  have  not  reached,  or  at 
least  not  extended  into,  the  body  of  the  developing  sphenoid 
bone.  The  lateral  nasal  plates  of  cartilage  more  or  less  over- 
hang the  sphenoidal-sinus  anlages  (fig.  20). 

THE    NUMIJEK    OF    ETHMOIDAL    CONCHAE   AND    MEATUSES    THAT 
ARE   DIFFERENTIATED    HEFORE    IURTH. 

As  to  the  number  of  ethmoidal  conchse  and  meatuses  that 
are  differentiated  during  the  latter  months  of  intrauterine  life 
conflicting  opinions  are  held.  The  meatus  inferior  and  the 
concha  inferior  are  constant,  hence  they  will  not  be  considered 
in  the  present  connection. 

Zuckerkandl  states  that  three  and  at  the  highest  four  eth- 
moidal meatuses  are  formed  (including  the  meatus  medius). 
This  would  indicate  three  and  at  the  highest  four  ethmoidal 
conchae.  In  reference  to  the  latter  he  says:  "Drei  Siebbein- 
muscheln  reprasentieren  .  .  .  die  typische  Faltungsweise 
des  Siebbeines."  Killian,  whose  researches  on  this  point  are 
extensive,  states  that  in  fetuses  of  the  ninth  to  the  tenth 
month,  five  and  even  six  ethmoidal  meatuses  (Hauptfurchen) 
are  present.  He  also  finds  a  corresponding  number  of  eth- 
moidal conchae  (Hauptmuscheln),  but  includes  among  the 
number,  as  his  "erste  Hauptmuschel,"  the  agger  nasi  (naso- 
turbinal)  plus  the  processus  uncinatus.  .  Killian  comes  to  the 
following  conclusion :  "Mit  dem,  was  das  aufmerksame 
Studium  meiner  Preparate  ergiebt,  stimmen  die  Beobachtun- 
gen  an  meiner  ganzen  Material  iiberein,  wobei  ich  bemerke, 
dass  die  erste.  zweite  und  dritte  Hauptfurchen  fast  regel- 
massig  vorkommen  und  dass  die  vierte  in  iiber  30  Fallen,  die 
fiinfte  und  sechste  in  noch  einigen  weiteren  Beispielen  vertre- 
ten  sind."  Kallius  holds  that  seldom  are  all  six  furrows  dif- 
ferentiated. Mihalkovios  says  that  "Knorpelige  Aluscheln 
sind  beim  Menschen  im  embryonalen  Leben  stets  4  vorhanden. 
oft  auch  5."  The  latter,  however,  includes  among  this  num- 
ber the  concha  nasalis  inferior,  which  has  not  been  done  by 
the  other  writers  mentioned,  since  they  considered  the  eth- 
moidal region  only. 

After  an  extended  studv  of  the  ethmoidal  region  in  fetuses. 
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I  find  that  there  is  more  or  less  uniformity  up  to  the  fourth 
month.  However,  during  the  latter  half  of  fetal  life  there  is 
indeed  great  variation  in  the  number  and  form  of  the  eth- 
moidal conchae  and  meatuses.  Notwithstanding  this  I  think 
that  careful  analyses  indicate  a  general  plan  more  or  less  com- 
mon to  most  ethmoidal  regions — some  specimens  diflFering  here 
and  others  there  from  the  plan.     Occasionally  some  specimens 


Fig.  19  ( X  10)  Outline  drawing  of  a  frontal  section  through  the 
no&e  of  the  same  embryo  as  those  in  figs.  17  and  18.  This  section 
(slide  67)  is  in  the  region  of  the  accessory  concha  of  the  meatus 
nasi  superior,  hence  is  farther  dorsal  than  that  in  fig.  17. 

Shows  how  the  crista  suprema  of  the  concha  media  aids  in  form- 
ing the  recessus  inferior  of  the  meatus  superior.  Compare  the 
meatus  superior  of  this  section  with  the  meatus  medius  of  section, 
fig.  18. 

differ  so  markedly  from  this  general  plan  that  they  are  difficult 
of  comparison. 

Doubtless  the  personal  equation  is  quite  a  factor  in  deter- 
mining the  number  of  ethmoidal  conchae.  In  many  cases 
some  of  the  conchae  are  so  rudimentary  that  one  observer 
might  not   consider  the  under-developed   folds  as  indi^^dual 
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conchae,  }et  another  observer  would  include  them  among  the 
number. 

I  find  by  careful  study  of  the  ethmoidal  region  in  a  series  of 
specimens  from  late  fetuses  that  five  ethmoidal  conchse  are  not 
uncommon  :  however,  the  most  superior  and  dorsal  conchcTe 
may  be  but  faintly  outlined.  We  occasionally  find  all  five 
conchse  well  marked  (fig.  21).  In  this  respect  my  observa- 
tions agree  with  those  of  Killian — he  giving  six  as  his  highest 
number  of  ethmoidal  conchse.  The  apparent  discrepancy  in 
number  is  due  to  the  fact  that  he  (Killian)  names  the  agger 
nasi  (nasoturbinal)  plus  the  processus  uncinatus  as  his  "erste 
Hauptmuschel."  On  the  other  hand,  I  do  not  do  this,  but  con- 
sider his  "zweite  Hauptmuschel"'  as  my  concha  nasalis  media. 
I  find  four  ethmoidal  conchae  very  frequent  indeed,  in  fact, 
fully  65  per  cent  of  later  fetuses,  according  to  my  series  of 
specimens,  present  four  (fig.  26).  It  must,  however,  be  re- 
membered that  some  of  the  conchae  or  folds  are  extremely 
rudimentary,  nevertheless  they  must  be  taken  into  considera- 
tion when  analyzing  the  ethmoidal  region.  Occasionally  some 
specimens  show  a  low  degree  of  diflferentiation  and  possess 
but  three  ethmoidal  conchae  (fig.  28). 

It  is  indeed  difficult  to  say  whether  in  the  latter  cases  the 
progressive  changes  (dififerentiation)  have  not  .been  carried 
so  far  as  in  some  others,  or  whether  retrogressive  changes 
(coalescence  of  two  or  more  conchae  with  obliteration  of  the 
intervening  furrows)  took  place  at  an  earlier  time.  The  lat- 
ter is  doubtless  an  active  process  after  birth,  because  we 
rarely  find  more  than  three  ethmoidal  conchae  in  the  adu't. 
It  is,  therefore,  quite  possible  that  retrogressive  changes  are 
instituted  much  earlier  in  some  cases,  and  that  the  ethmoidal 
regions  which  have  a  comparatively  small  number  of  conchae 
in  the  late  fetus,  originally  possessed  a  larger  number  of  folds. 
I,  however,  believe  that  in  the  majority  of  these  cases  the 
diflferentiation  in  the  ethmoidal  region  is  not  carried  so  far  as 
in  some  others,  hence  a  smaller  number  of  ethmoidal  conchae. 

Whatever  the  number  of  ethmoidal  conchae  may  be.  there 
is  a  corresponding  number  of  meatuses  or  furrows ;  i.  e.,  each 
concha  more  or  less  overhangs  a  furrow  or  meatus.  This 
overhanging  is  especially  marked  in  the  meatus  nasi  medius. 
Killian  gives  six  as  his  highest  number  of  "Hauptfurchen" — 
this  would  place  a  meatus  dorsal  and  superior  to  the  most 
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cephalic  concha  present.  I.  however.  ])refer  to  think  of  this 
region  as  belong^ing  to  the  recessus  sphenoethmoidalis.  The 
latter  because  it  corresponds  to  the  position  of  the  adult  re- 
cessus sphenoethmoidalis ;  also  that  after  birth  we  do  not 
usually  think  of  the  meatus  nasi  as  beings  superior  to,  but 
inferior  to  the  corresponding  conchae  nasales.  The  recessus 
sphenoethmoidalis.  however,  is  very  closely  related  to  the 
meatus  nasi  suprema  I.  and  in  the  absence  of  the  latter  with 
the  meatus  nasi  superior. 


Simm*  tpkruottfr/is 


Fig.  20  (X  10 »  Outline  drawing  of  a  frontal  section  through  the 
dorsal  portion  of  the  nasal  cavity.  The  section  (slide  91)  is  from 
the  same  embryo  as  are  those  represented  in  figs.  17,  18,  19.  Note 
how  the  dorsal  and  superior  portions  of  the  nasal  fossae  establish 
the  anlages  of  the  sinus  sphenoidales. 


ETHMOIDAL    Nt>M  !•  XCLATLKK. 


Owing  to  the  coniparativelv  large  number  of  ethmoidal 
conchae  and  meatuses  present  in  the  nose  of  the  late  fetus  in 
comparison  to  adult  conditions,  it  will  be  necessary  for  the 
sake  of  description  to  adopt  some  nomenclature  sufficiently 
extensive  to  cover  the  extreme  cases  one  meets  at  thi?^  t  me. 

Zuckerkandl's  nomenclature  is  not  extensive  enough  to 
cover  the  fetal  field  in  all  cases.  He  designates  the  ethfnoidal 
conchae  as  "untere.  mittlere,  obere.  und  vierte  (cberste)  Sieb- 
beinmtischeln."     He  speaks  of  the  ethmoidal  meatives  as  '*in- 
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ferior,  superior,  itnd  suprema  Fissurae  ethmoidales."  He. 
however,  complicates  his  nomenclature  by  his  views  on  the 
"vierte  (oberste)  Siebbeinmuschel."  He  makes  the  following 
statements : 

"In  6.7  Percent  der  Falle  tritt  bei  Kindern  und  Embryonen 
noch  eine  vierte  Siebbeinmuschel  auf,  die  sich  zwischen  die 
mittlere  und  obere  Concha  ethmoidalis  einschiebt.  .  .  Vierte 
Siebbeinmuschel  (Concha  suprema),  begrenzt :  unten  vcn  der 
Fissura  ethmoidalis  suprema,  oben  von  der  Siebplatte." 

There  is  doubtless  a  discrepancy  in  the  above  statements. 
If  the  "vierte  (oberste)  Siebbeinmuschel"  inserts  itself  ("ein- 
schiebt"') between  the  "mittlere  und  obere  Concha  ethmoi- 
dalis," then  the  furrows  or  meatuses  that  border  it  are  his 
(Zuckerkandl's)  "superior  und  suprema  Fissurse  ethmoidales," 
and  the  "obere  Siebbeinmuschel"  would  be  between  his  "Fis- 
sura ethmoidalis  suprema"  and  the  "Siebplatte."  The  reader 
will  at  once  notice  the  difficulty  encountered  in  attempting  to 
compare  this  with  other  nomenclatures. 

Killian  adopts  a  nomenclature  to  cover,  according  to  my 
specimens,  all  cases,  by  naming  the  ethmoidal  meatuses,  in- 
cluding the  meatus  mechus.  "Hauptfurchen  1-6;"  and  the 
etbmoidal  conchre,  "Hauptmuscheln  1-6."  He,  however,  in- 
cludes among  his  "Hauptmuscheln"  the  agger  nasi  (naso- 
turbinal)  plus  the  processus  uncinatus  as  his  "erste  Haupt- 
muschel,"  which  has  not  been  done  in  this  paper. 

Peter  also  covers  the  field  by  designating  the  ethmoidal  con- 
chse  "Ethmoturbinalia  1-5."  The  latter  does  not  include  Kil- 
lian's  "erste  Hauptmuschel"  among  this  number. 

Schonemann  speaks  of  the  concha  media  as  the  "liasotur- 
binale."  and  Paulli  in  an  exhaustive  study  refers  to  all  the 
major  nasal  conchse  as  "Endoturbinalien,"  in  contradistinction 
to  the  accessory  conch.ie,  which  he  designates  as  "Ektotur- 
binalien." 

The  general  text-books  of  anatomy,  also  the  BNA  (nomina 
anatomica,  Basel),  ofifer  nomenclatures  suffilcient  for  practi- 
cally all  adult  conditions,  but  not  for  the  late  fetal  stage.  In 
order  not  to  depart  too  far  from  the  general  texts  on  anatomy 
and  the  BNA,  yet  offer  for  late  fetal  conditions  a  sufficiently 
comprehensive  nomenclature.  I  will  in  subsequent  paragraphs 
use  the  following  names  for  the  several  nasal  conchre  and 
meatuses. 
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The  nomenclature  offered  is  not  necessary  for  all  cases, 
nevertheless  it  is  essential  to  have  a  terminology  that  covers 
not  only  the  adult,  but  also  the  extreme  fetal  conditions  one 
frequently  meets. 

Nomenclature  used  in  this  paper: 

Meatus  nasi.  Conchae  nasales. 

Meatus  nasi  inferior.  Concha  nasalis  inferior. 

Meatus  nasi  medius.  Concha  nasalis  media. 

Meatus  nasi  superior,  Concha  nasalis  superior. 

Meatus  nasi  suprema  I,  Concha  nasalis  suprema  I, 

Meatus  nasi  suprema  II,  Concha  nasalis  suprema  II, 

Meatus  nasi  suprema  III.  Concha  nasalis  suprema  III. 

THE    N.\SAL    MEATUSES    AND    COXCHAE    AS    SEEX    DURING    THE 
LATTER  STAGES  OF  IXTRAUTERIXE  LIFE. 

The  nasal  meatuses  and  conchse  of  the  fetus  of  the  latter 
half  of  intrauterine  life  may  now  be  considered  in  detail.  The 
ethmoidal  region  is  rather  complex  in  construction,  and  with 
the  accessory  folds  (conchae)  and  furrows,  the  anlages  of 
the  paranasal  chambers,  and  the  conchae  and  meatuses,  offers 
an  interesting  field  for  study  from  the  second  month  on  to 
term.  The  meatuses  will  be  taken  up  first  for  detailed  study, 
followed  by  the  nasal  conchae.  After  this  the  accessory  folds 
(conchae)  and  the  accessory  furrows  of  the  meatuses  will  be 
considered ;  finally  the  anlages  of  the  paranasal  chambers. 

THE   XASAL    MEATUSES. 

The  meatus  nasi  inferior.  The  meatus  nasi  inferior  is  one 
of  the  first  meatuses  to  become  well  established.  It  is  primi- 
tively formed  between  the  anlage  of  the  concha  inferior  and 
the  primitive  processus  palatinus.  Later,  with  the  fusion  of 
the  two  palatal  processes  in  the  median  plane  to  form  the 
definitive  palate,  the  meatus  inferior  comes  to  occupv  the  po- 
sition between  the  concha  inferior  and  the  floor  of  the  nasal 
fo.csa.  The  ductus  nasolacrimalis  connects  with  the  meatus 
inferior  approximately  at  term.  A  reference  to  fig.  37  will, 
however,  show  a  frontal  section  of  the  left  nasal  fossa  of  a 
term  fetus  in  which  the  barrier  between  the  meatus  inferior 
and  the  ductus  nasolacrimalis  is  still  intact,  i.  e..  the  duct  has 
not  acquired  a  lumen  in  the  region  of  the  meatus  inferior. 
Finally  there  are  two  layers  of  abutting  epithelium,  one  nasal 
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and  the  other  that  of  the  duct,  forming  the  barrier.  The 
membrane  now  seems  to  thin  out  and  to  become  attenuated, 
ultimately  rupturing;  in  other  words  the  duct  becomes  patent 
at  this  point.  This  attenuation  of  two  layers  of  abutting 
epithelium,  ultimately  resulting  in  rupture,  in  order  that  com- 
munication between  two  cavities  may  be  established,  reminds 
one  somewhat  of  the  attenuation  and  rupture  of  the  membrana 
b.ucconasalis. 

The  meatus  nasi  inferior  is  otherwise  simple  and  otifers  no 
conditions  that  warrant  a  further  consideration  at  this  time. 

The  meatus  nasi  mcdius,  superior,  siiprema  I,  snprema  II, 
supreina  III.  The  ethmoidal  meatuses,  including  the  meatus 
medius — since  they  have  many  things  in  common — may  for 
the  time  be  considered  together.  It  must  be  recalled  that 
in  many  cases  the  meatus  suprema  I,  II,  and  III  are  extremely 
rudimentary  and  are  merely  verv  shallow,  short  grooves. 
Again  in  many  instances  the  meatus  nasi  suprema  II  and  III 
are  not  at  all  differentiated.  The  meatus  nasi  suprema  I  is 
the  most  constant  of  the  supreme  meatuses.  While  we  must 
follow  some  general  type  for  the  sake  of  description,  it  does 
not  necessarily  indicate  that  all  specimens  agree  in  their 
entirety. 

The  ethmoidal  meatuses  all  converge  at  their  inferior  and 
dorsal  extremities  in  the  region  of  the  angle  formed  by  the 
junction  of  the  ventral  and  inferior  surfaces  of  the  body  of 
the  sphenoid  bone  (fig.  21).  These  meatuses  in  a  general 
way  possess  knees  or  bends,  thus  presenting  ascending  and 
descending  rami.  These  bends  are  best  marked  in  the  middle 
and  superior  meatuses.  It  is  a  constant  condition  in  the 
middle  meatus,  and  a  fairly  large  number  of  specimens  show 
a  well  marked  ascending  ramus  for  the  superior  meatus.  The 
remaining  meatuses  when  present,  however,  dO  not  have  well 
marked  ascending  rami.  In  fact,  very  many  specimens  give 
no  evidence  wdiatever  of  individual  ascending  rami  for  the 
meatus  suprema  I,  II.  and  III  (fig.  23).  In  a  general  way 
it  may  be  stated  that  the  differentiation  of  ascending  rami 
becomes  gradually  less  marked  as  we  pass  from  the  meatus 
medius  to  the  meatus  suprema  III  (figs.  21,  23,  and  25). 

The  ascending  rami.  The  ascending  ramus  of  the  middle 
meatus  is  directed  rather  obliquely,  in  a  ventral  and  superior 
direction — this  is  less  so  for  the  corresponding  ramus  of    the 
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superior  meatus.  As  we  pass  from  the  superior  meatus  to  the 
supreme  meatus  III  we  find  a  rapid  change  in  direction  of  the 
ascending  rami  to  a  more  or  less  vertical  plane,  i.  e.,  the  ascend- 
ing rami  more  nearly  vertical  to  the  cribriform  plate  of  the 
ethmoid  bone.  We  may.  therefore,  say — when  ascending  rami 
are  differentiated — that  as  we  proceed  from  the  meatus  medius 
to  the  meatus  suprema  III.  there  is  a  gradual  change  in  direc- 
tion of  the  ascending  rami  from  an  oblique  to  a  more  or  less 
vertical  plane  (fig.  21). 

In  fig.  21  we  have  the  representation  of  a  specimen  which 
presents  an  ascending  ramus  for  each  corresponding  meatus. 
The  ascending  rami  of  the  supreme  meatuses.  II  and  III  are. 
however,  not  marked,  in  that  the  two  latter  meatuses  seldom 
have  well  developed  knees.  In  fig.  22  the  ascending  rami  are 
indicated  merely  by  very  shallow,  short  grooves  near  the  crib- 
riform plate  of  the  ethmoid  bone.  In  the  latter  case  in  no 
instance  does  an  ascending  ramus  reach  the  corresponding 
descending  ramus.  Tliis  doubtless  means  a  lessened  degree 
of  differentiation  into  ethmoidal  conchae  in  the  region  of  the 
ascending  rami  as  compared  with  the  corresponding  region  irf 
fig.  21. 

Sometimes  there  is  apparently  no  attempt  at  the  formation 
of  individual  conchae  in  the  region  of  the  ascending  rami,  hence 
in  these  cases  the  meatuses — with  the  exception  of  the  meatus 
medius — do  not  possess  individual  ascending  rami  (fig.  23). 
In  other  instances  the  meatus  superior  and  medius  have 
ascending  rami,  but  the  remaining  ethmoidal  meatuses  do  not 
(fig.  25  I.  The  ascending  ramus  of  the  meatus  superior  is 
occasionally  so  well  developed  that  it  reaches  nearly  to  the 
cribriform  plate  of  the  ethmoid  bone  (fig.  24). 

A  reference  to  figs.  21  to  30  will  indicate  the  irregularity 
and  inconstancy  of  the  ascending  rami,  with  the  single  excep- 
tion of  the  meatus  mediu>.  Xotwithstanding  this  incon- 
stancy of  the  ascending  rami,  we  occasionally  have  ascending 
rami  as  well  marked  as  the  descending  rami  (fig.  24).  Rarely 
we  find  them  all  fairly  well  marked  (fig.  21).  but  in  the  vast 
majority  of  cases  the  ascending  rami  of  the  supreme  meatuses 
vary  tn^m  an  extremely  rudimentary  state  to  a  complete  ab- 
sence. The  number  of  times  the  ascending  rami  are  present 
in  some  form,  however,  justifies  the  division  of  the  ethmoidal 
meatu>es  into  ascending  and  descending  portions. 
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The  descending  rami.  The  descendino-  rami  of  the  eth- 
moidal meatuses  are  as  a  rule  much  hetter  differentiated  than 
are  the  corresponding  ascending  rami.  What  has  been  said 
of  the  ascending  rami.  i.  e.,  a  gradual  change  from  an  oblique 
to  a  more  or  less  vertical  plane,  as  one  passes  from  the  meatus 
medius  to  the  meatus  suprema  III,  applies  also;  although  with 
less  degree,  to  the  descending  rami. 

The  descending  ramus  of  the  meatus  medius  lies  practically 
in  a  horizontal  plane,  and  the  corresponding  ramus  of  the 
meatus  superior  varies  from  it  but  little  in  its  general  direc- 
tion (fig.  22).  On  the  other  hand,  the  descending  rami  of 
the  meatus  suprema  I,  II,  and  III  assume  a  more  vertical 
direction — the  latter  being  most  marked  in  the  meatus  su- 
prema III  (fig.  21).  In  very  many  cases  the  descending  rami 
of  the  meatus  suprema  II  and  III  are  extremelv  rudimentary 
or  not  at  all  dift'erentiated  (fig.  29).  The  descending  ramus 
of  the  meatus  suprema  I  is  present  in  some  form,  according  to 
my  specimens,  in  practically  all  cases.  Of  course  after  birth 
the  meatus  suprema  I  in  many  cases  becomes  obliterated  (62.5 
per  cent  of  my  adult  specimens  present  a  meatus  suprema  1) 
and  in  the  adult  the  concha  nasalis  superior  and  suprema  I  are 
represented  by  the  concha  superior.  The  meatus  medius  and 
superior  are.  of  course,  constant  in  both  the  fetus  and  in  the 
aduh. 

In  a  general  way  we  may  say  that  the  integrity  of  the  eth- 
moidal meatuses  present,  with  the  possible  exceptions  of  the 
meatus  medius  and  superior,  depends  practically  wholly  upon 
the  differentiation  and  degree  of  development  of  the  descend- 
ing rami,  and  not  upon  the  ascending  rami  (figs.  21  to  24). 

THV;    XASAI.    COXCIi  Ai:. 

The  concha  nasalis  inferior.  The  concha  nasalis  inferior 
appears  first  in  the  formation  of  nasal  conchae.  and  for  some 
time  occupies  the  greater  portion  of  the  lateral  nasal  wall  (fig. 
13).  It  is  at  first  not  well  differentiated,  but  with  the  growth 
of  the  fold  and  the  deepening  of  the  furrows  (meatuses) 
inferior  and  superior  to  it,  the  concha  becomes  more  sharply 
outlined.  With  the  growth  of  the  nasal  fossa  in  the  dorsal 
and  superior  direction,  and  the  resulting  development  of  the 
ethmoidal  region,  the  concha  inferior  gradually  comes  to  take 
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on  the  usual  adult  form.  Uurinj^  the  latter  stages  of  intra- 
uterine life  it  offers  nothing  of  note  to  justify  a  further  con- 
sideration of  it  in  this  connection. 

The  aiii!;cr  nasi.  The  agger  nasi  is  homologous  with  the 
nasoturbinal  which  is  so  well  developed  in  some  other  forms 
(pig,  cow.  sheep,  dog,  skunk,  etc.).  It  is  e.xtremely  rudi- 
mentary in  man  in  compari.son.  for  example,  to  the  corre- 
sjjonding  structure  in  the  pig.  rabbit,  cow,  etc.  The  agger  nasi 
is  an  elevation  located  ventral  to  the  concha  nasalis  media,  and 
ventral  and  superior  to  the  concha  nasalis  inferior.  It  is  more 
I  r  less  parallel  to  the  bridge  of  the  nose.  It  is  at  times  fairly 
well  developed  in  the  late  fetus,  and  again  we  find  it  extremely 
rudimentary   (figs.  22.  25,  29.  and  39). 

Killian.  in  conjunction  with  the  processus  uncinatus  of  the 
•ethmoid  bone,  considers  it  as  an  ethmoidal  concha,  i.  e..  belong- 
ing to  the  ethmoidal  grou])  of  conchse.  He  considers  the 
])rocessus  uncinatus  as  the  descending  crus  of  the  agger  nasi, 
and  si>eaks  of  the  two  structures  as  his  "erste  Hauptmuschel."' 
In  commenting  on  Killian's  classification  of  the  nasoturbinal 
(agger  nasi).  Peter,  who  studied  the  structure  from  a  com- 
parative point  of  view,  says:  "Killian  und  vor  ihm  Andere 
glaubten  auch  dass  das  Xasoturbinale  in  das  Schema  der 
Riechmuscheln  einzwangen  zu  miissen  und  suchten  daher  nach 
einem  Crus  descendens  desselben.  den  sie  im  Processus  uncin- 
atus gefunden  zu  haben  meinten.  Xach  obiger  Darstellung 
der  Muschelentwicklung  ist  diese  Forderung  ebenso  lunber- 
echtigt.  wie  sie  fiir  das  Maxilloturbinale  ware." 

I  prefer  to  think  of  the  processus  uncinatus  as  an  accessory 
concha,  and  to  class  it  with  the  folds  of  the  bulla  ethmoidalis 
(also  accessory  conchse  of  the  middle  meatus)  and  with  the 
accessory  concha  of  the  superior  meatus.  While  the  pro- 
cessus uncinatus  is  more  or  less  continuous  with  the  agger  nasi, 
and  for  descriptive  purposes  might  be  considered  as  the  de- 
scending crus  of  the  agger  nasi,  it  is  also  in  many  instances 
fused  ventrally  and  superiorly  jvith  the  lateral  surface  of  the 
concha  nasalis  media.  I  have  also  seen  it  fused  across  the 
nifundibulum  ethmoidale  with  the  ventral  extremitv  of  the 
bulla  ethmoidalis.  In  subsequent  paragraphs  I  will  cons'der 
the  concha  nasalis  media  as  Killian's  "zweite  Hauptmusche\" 
and  will  not  consider  the  agger  nasi  and  the  processus  uncina- 
tus as  belonging  to  the  regular  group  of  ethmoidal  concha. 
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The  concha  nasalis  media,  superior,  suprema  /,  suprcvm  II, 
suprema  III.  The  regular  group  of  ethmoidal  conchse  have 
many  things  in  common,  hence  may  for  the  time  be  considered 
together.  In  a  general  way  they  all  possess  knees  or  bends, 
thus  presenting  superior  and  inferior,  or  better,  ascending  and 
descending  portions  (Cura  ascendens  and  descendens  of  Kil- 
lian).  As  we  pass  from  the  concha  media  to  the  concha 
suprema  III,  we  find  a  gradual  lessening  in  the  degree  of  the 
knee  or  bend.  The  supreme  conchae  represent  practically 
straight  angles,  hence  no  well  marked  division  into  ascending 
and  descending  crura,  i.  e.,  the  conchse  are  practically  straight. 
This  is  also  aided  in  very  many  cases  by  the  rudimentary  de- 
velopment or  complete  absence  of  individual  ascending  crura 
(figs.  23  and  29).  As  we  pass  from  the  concha  media  towards 
the  concha  suprema  III  we  find  a  gradual  change  in  the  plane 
of  the  conchae,  from  a  more  or  less  oblique  direction  to  a  more 
or  less  vertical  one  (figs.  21  and  23). 

The  ascending  crura.  The  ascending  crura  always  tend 
more  towards  the  perpendicular  than  do  the  corresponding  de- 
scending crura.  This  is  especially  true  of  the  concha  media 
and  superior,  also  at  times  of  the  concha  suprema  I  (figs. 
21  and  24).  Fig.  21  shows  five  fairly  well  marked  ascending 
crura.  It  will  be  noticed  that  they  are  almost  perpendicular 
to  the  cribriform  plate  of  the  ethmoid  bone.  However,  their 
superior  extremities  as  individual  conchse  do  not  closely  ap- 
proach this  plate.  We  may  either  think  of  the  conchae  as 
fused  into  one  mass,  or  that  dififerentiation  into  individual 
conchae  stopped  short  of  the  cribriform  plate.  The  tendency 
of  the  conchae  to  become  straighter  as  one  proceeds  from  the 
concha  media  to  the  concha  suprema  III  is  well  illustrated  in 
this  figure   (21). 

In  other  cases  the  individuality  of  the  ascending  crura  is 
only  faintly  indicated  by  very  shallow  grooves  throwing  into 
slight  relief  extremely  rudimentary  crura.  In  fig.  22  we  have 
such  an  example.  Here  we  find  the  general  ascending-crural 
mass  well  developed,  but  the  dififerentiation  into  five  ascend- 
ing crura,  with  the  single  exception  of  the  ascending  cms  of 
the  concha  media,  only  slightly  marked.  In  some  instances 
the  ascending  crus  of  the  concha  media  stands  out  in  bold 
relief.  This  is  especially  due  to  a  well  developed  ascending 
ramus  of  the  meatus  superior   (fig.  24).     In  the  latter  figure 
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EXPLANATION  OF  FIGURES. 

Figs.  21,  22,  23  (  X  1.2)  I>rawiug3  of  specimens  of  the  lateral 
nasal  wall  from  the  anatomic  series,  Cornell  University.  The 
drawings  all  represent  the  lateral  nasal  wall  of  term  fetuses. 

Compare  especially  the  regions  of  the  ascending  crura  of  the 
ethmoidal  conchae  in  the  three  figures.  In  fig.  21  the  ascending  and 
the  descending  rami  of  the  ethmoidal  meatuses  are  continuous.  In 
fig.  22,  however,  the  very  rudimentary  ascending  rami  of  the  eth- 
moidal meatuses  are  not  continuous  with  the  descending  rami — save 
in  the  meatus  medius.  It  will  be  noticed  in  fig.  23  that  there  is  no 
attempt  at  the  differentiation  of  individual  ascending  crura  for  the 
ethmoidal  conchae:  the  concha  media  is,  however,  an  exception.  In 
the  latter  figure  the  ascending  crura  are  represented  by  a  general 
ascending  crural  mass  undifferentiated. 

Note  the  extensive  furrows  on  the  medial  surface  of  the  concha 
nasalis  media  in  figs.  21  and  22. 

a,  c,  e,  g,  i  —  ascending  rami  of  the  ethmoidal  meatuses;  w,  u,  s, 
p.  n  =  descending  rami  of  the  ethmoidal  meatuses;  b,  d,  f,  h,  k  = 
ascending  crura  of  the  ethmoidal  conchae;  v,  t,  r,  o,  m  =  descend- 
ing crura  of  the  ethmoidal  conchae;  1  —  sinus  sphenoidalis;  x  = 
Incisura  retrolobularis. 

Figs.  24,  25,  26  Drawings  of  specimens  of  the  lateral  wall  of  the 
nasal  cavity  from  the  anatomic  series,  Cornell  University. 

Fig.  24  (X  1.2)  From  a  fetus  at  term.  Shows  a  marked  ascend- 
ing ramus  for  the  meatus  nasi  medius.  The  other  ascending  rami 
present  are  less  developed  and  do  not  reach  the  corresponding  de- 
scei  ding  rami.  Note  also  the  multiple  furrows  on  the  medial  sur- 
face of  the  concha  nasalis  media. 

Fig.  25  (X  1.2 )  From  a  7-months  fetus.  To  show  the  furrows  on 
the  concha  nasalis  media  and  the  lobule  in  the  region  of  the  knee. 
There  is  little  or  no  differentiation  in  the  region  of  the  ascending 
crura  for  the  concha  superior  and  the  concha  suprema  I. 

Fig.  26  (  X  1.8)  From  a  190-day  fetus.  The  differentiation  into 
individual  ethmoidal  conchae  has  not  progressed  very  far  at  this 
early  period.     Compare  with  fig.  21. 
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the  ascending-  ramus  of  the  meatus  superior  closely  approaches 
the  cribriform  plate  of  the  ethmoid  bone. 

Occasionally  the  whole  ascending-crural  mass  presents  an 
even  and  unbroken  surface ;  there  being  no  furrows  or  grooves 
to  throw  any  portion  of  the  mass  into  relief.  In  such  in- 
stances there  is  no  diflferentiation  of  the  mass  into  individual 
ascending  crura ;  however,  we  may  consider  this  mass  as  rep- 
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Fig.  27  (X  8)  Drawing  of  a  frontal  section  through  the  lateral 
wall  of  the  nasal  cavity  in  the  region  of  the  supreme  conchae  (fetus 
aged  from  7-8  months,  series  B,  slide  48).  The  concha  nasalis 
inferior  is  not  included  in  the  section. 


resenting  the  ascending  crura  undifferentiated  (fig.  23).  If 
not  the  latter,  then  we  must  say  that  the  individual  ascending 
crura  coalesced  into  a  general  fold  or  mass  at  an  earlier  stage. 
The  former  theory  is.  however,  the  most  plausible,  according 
to  my  observations.  The  general  ascending-crural  mass  is 
often  more  or  less  overhanging  in  character.  Again  we  may 
have  the  ascending  crura  of  the  concha  media  and  superior 
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Figs.  28,  29,  30  Drawings  of  specimens  of  the  lateral  wall  of  the 
nasal  cavity  from  the  anatomic  series,  Cornell  Universit}'. 

Fig.  28  (  X  1.8)  From  a  190-daj-  fetus.  Note  especially  the  rudi- 
mentary cKaracter  of  the  concha  superior.  The  accessory  concha 
of  the  superior  meatus  cannot  be  seen. 

Fig.  29  (X  1.2)  From  a  23.5-day  fetus.  Note  the  marked  differ- 
entiation into  descending  crura  of  the  ethmoidal  conchae.  The 
ascending  crural  mass  is  as  yet  undifferentiated. 

Fig.  30  (  X  1.2)  From  a  210-day  fetus.  Note  especially  the  lobuli 
on  the  ethmoidal  conchae. 
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well  outlined,  while  the  supreme  group  (I,  II.  Ill)  is  repre- 
sented by  one  fold  (fig.  29). 

A  reference  to  figs.  21  and  30  will  show  some  of  the  differ- 
ent combinations  met  with  in  the  fetal  sepcimens  examined 
for  the  substance  of  this  paper. 

The  descending  crura.  The  descending  crura  of  the  eth- 
moidal conchfe  are,  almost  without  exception,  better  differenti- 
ated than  are  the  corresponding  ascending  crura.  The  former 
also  occupy  a  more  nearly  horizontal  plane :  this,  however, 
lessens  as  we  approach  the  concha  suprema  III.  The  middle 
and  superior  conch?e  present  the  best  marked  descending  crura. 
The  concha  suprema  1  also  frequently  possesses  a  well  marked 
descending  crus.  The  descending  crura  of  the  conchns  su- 
premae  II  and  III  are  variable  and  frequently  entirely  want- 
ing. At  times  the  latter  two  are  fused  into  one,  and  then  in 
turn  closely  associated  with  the  anterior  surface  of  the  body 
of  the  sphenoid  bone,  in  the  region  of  the  _developing  sinus 
sphenoidalis.  The  concha  suprema  III  loses  its  identity  early 
by  becoming  associated  with  the  anterior  surface  of  the  body 
of  the  sphenoid  bone. 

Lobules  and  nodules  of  the  ethmoidal  eonchae.  At  the 
junction  of  the  ascending  and  descending  crura,  or  in  the  re- 
gion of  the  knees,  we  frequently,  find  overhanging  lobule  for- 
mations. This  is  a  fairly  constant  condition  for  the  concha 
media,  and  it  is  also  very  common  for  the  concha  superior 
(figs.  21  and  28).  Occasionally  the  concha  suprema  I  also 
presents  a  similar  formation,  which  in  some  cases  more  or  less 
overhangs  the  supreme  meatuses  and  concli?e.  In  the  latter 
case  it  really  amounts  to  the  ascending  crura  of  the  supreme 
eonchae  (fig.  30).  Schwalbe  in  his  "Anatomic  der  Sinnesor- 
gane,"  refers  to  the  lobule  of  the  concha  nasalis  media  as  the 
"Operculum  meatus  narium  medii."  He  does  not,  however, 
refer  to  similar  formations  of  some  of  the  other  eonchae.  Fre- 
quently there  is  a  secondary  thickening  on  the  middle,  of  tlie 
lobules.  Zuckerkandl  calls  attention  to  this  for  the  lobule  of 
the  concha  media ;  however,  the  other  lobules  frequently  pre- 
sent the  same  condition  (figs.  25  and  30).  Killian  refers  to 
this  secondary  prominence  as  the  "Xodulus  lobuli."  Fig.  30 
shows  three  well  formed  lobules — the  superior  on*e  more  or 
less  operculating  the  eonchae  and  the  meatuses  in  the  imme- 
diate vicinity.     The  lobule  of  the    concha  media  is  at    times 
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very  prominent,  and  it  takes  on  different  shapes,  as  is  evi- 
denced by  figs.  21  and  25. 

My  studies  have  led  me  to  agree  with  the  statement  of  Peter, 
namely,  that  "Dieser  Lobulus  mit  Xodulus  ist  der  vorderen 
Spitze  der   Ethnijoturbinalia   der   Saugetiere   zu   vergleichen." 

Grooves  on  the  concha  nasaiis  media.  The  concha  nasalis 
media  needs  further  consideration  separately,  since  it  presents 
grooves  or  furrows  on  its  medial  and  inferior  surfaces  (figs. 
22.  23.  and  2S).  These  furrows  which  show  on  the  mucous 
membrane  covering  the  concha,  generally  present  correspond- 
ing depressions  in  the  conchal  cartilage  or  bone.  At  times  we 
find  marked  furrows  on  the  conchal  cartilage,  yet  the  surface 
remains  unfurrowed  in  these  i>Dsitions.  Killian  concludes, 
therefore,  that  "der  Knorpel  scheint  demnach  weit  conserva- 
tiver  in  der  I'.ewahrung  der  urspriinglichen  Form  zu  sein.  als 
die  Schleimhaut." 

The  two  most  constant  of  these  furrows  according  to  my 
specimens  are  what  may  be  termed,  (1)  the  superior  and  (2) 
the  inferior  (fig.  25).  In  fig.  22  we  have  an  extensively  de- 
veloped superior  furrow.  It  more  or  less  splits  the  descend- 
ing crus  of  the  concha  media  into  superior  and  inferior  por- 
tions. The  latter  condition  led  some  former  investigators 
(Zuckerkandl  and  others)  erroneously  to  consider  the  deep 
furrow  as  one  of  the  chief  ethmoidal  furrows,  and  the  por- 
tion of  the  concha  media  superior  to  the  furrow,  as  a  separate 
ethmoidal  concha  (mittlere  Siebbeinmuschel.  Zuckerkandl). 
Seydel  later  showed  the  error  of  this  contention,  and  Zucker- 
kandl subsequently  retracts  from  his  former  view  in  the  fol- 
lowing words :  "Dagegen  mochte  ich  das  Gleiche  fiir  die  un- 
tere  Siebbeinmuschel  nicht  mehr  aufrecht  erhalten.  denn  wir 
haben  erfahren.  dass  die  mittlere  Siebbeinmuschel  nicht  nur 
aus    einer   Teilung  der   Concha   ethmoidalis   inferior   hervor- 

geln und  stimme  O.   Seydel  bei.  der  die  untere 

Siebbeinmuschel  als  Reprasentantin  eines  einzigen  Riech- 
wulstes  ansieht." 

Killian  refers  to  the  furrows  of  the  concha  media  as  "Xeben- 
furchen."  and  the  notch  formed  by  the  inferior  furrow  differ- 
entiating to  the  free  inferior  border  of  the  concha  media,  dor- 
sal to  the  lobule  of  the  knee,  as  the  "Incisura  retrolobularis" 
(fig.  21).  Sometimes  the  superior  furrow  is  broken  into  three 
or  more  grooves,  rather  obliquely  placed,  the  ventral  one  being 
as  a  rule  the  best  marked  (fig.  24). 
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ACCESSORY     XASAL    FOLDS     (cOXCHAE)     AND    FURROWS. 

Upon  turning  superiorly  the  concha  nasaHs  media  of  the 
adult  nose  we  expose  for  study  the  bulla  ethmoidalis  and  the 
processus  uncinatus — accessory  conchse  of  the  meatus  nasi 
medius.  By  removing  the  concha  nasalis  superior  we  also 
expose  in  very  many  cases  an  accessory  fold  or  concha  on  the 
lateral  wall  of  the  meatus  nasi  superior  which  is  comparable 
to  the  bulla  ethmoidalis.  These  structures  contained  in  the 
middle  and  the  superior  meatuses  are  hidden  or  accessory  nasal 
conchae,  comparable  to  the  accessory  conchae  found  in  mam- 
mals. In  the  middle  meatus  we  also  note  the  hiatus  semi- 
lunaris, and  if  the  processus  uncinatus  be  turned  inferiorly 
the  infundibulum  ethmoidale  is  exposed.  In  the  superior  and 
ventral  portion  of  the  middle  meatus  we  note  varying  rela- 
tions in  different  specimens  between  the  nasofrontal  duct  and 
the  infundibulum  ethmoidale  and  some  of  the  anterior  eth- 
moidal cells.  The  ostia  of  ethmoid  cells  are  also  to  be  seen  in 
the  meatus  medius,  superior,  and  sviprema  I — the  relations  of 
these  ostia  varying  much  in  different  specimens. 

In  order  to  interpret  these  varying  adult  conditions  and  rela- 
tions, it  is  essential  that  we  study  the  developmental  changes 
in  the  middle  and  the  superior  meatuses  at  some  length  in  the 
embryo,  late  fetus,  and  in  the  young  child.  This  will  at  once 
point  out  the  probabilities  of  development  and  the  varying 
adult  conditions  one  may  expect  to  meet  in  a  series  of  speci- 
mens. 

The  accessory  folds  and  furrows  of  the  descending  ramus  of 
the  meatus  nasi  medius.  If  we  examine  serial  frontal  sections 
of  the  nose  of  a  40-day  embryo  we  will  find  that  the  lateral 
wall  of  the  meatus  nasi  medius  is  more  or  less  even  and  sim- 
ple. If,  on  the  other  hand,  we  examine  the  same  region  in 
embryos  aged  from  50  to  60  days  we  will  find  a  somewhat 
crescentic  shaped  fold  with  its  free  border  directed  superiorly, 
breaking  the  evenness  of  the  wall.  The  latter  is  the  anlage  of 
the  processus  uncinatus  and  the  first  of  the  series  of  accessory 
folds  to  appear  on  the  lateral  wall  of  the  meatus  medius.  This 
fold  at  once  aids  in  forming  a  furrow  immediately  superior 
to  it — the  primitive  infundibulum  ethmoidale.  It  is  quite 
probable  that  the  furrow  first  establishes  an  anlage  and  this  in 
turn  throws  into  slight  relief  a  portion  of  the  mucous  mem- 
brane inferior  to  it,  thus  establishing  the  anlage  of  the  pro- 
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cessus  uncinatus.  It  may,  however,  be  said  that  both  struc- 
tures are  more  or  less  dependent  upon  each  other  in  estabHsh- 
ing  anlages.  The  same  principles  are  obviously  here  involved 
just  as  they  are  in  forming  the  primitive  nasal  meatuses  and 
conchie. 

From  this  furrow  (primitive  infundibulum  ethmoidale)  the 
sinus  maxillaris  develops  its  anlage  in  the  form  of  an  evagina- 
tion  of  the  mucous  membrane.  This  maxillary  sinus  anlage 
begins  to  be  established  from  the  sixty-fifth  to  the  seventieth 
day  of  embryonal  life.  In  a  former  paper  I  suggested  that 
primitively  the  pouching  of  the  sinus  maxillaris  aided  in  deep- 
ening the  infundibulum  ethmoidale ;  thus  causing  the  processus 
uncinatus  to  stand  out  better  at  an  early  period. 

Shortly  after  this  we  have  the  first  evidence  of  the  bulla 
ethmoidalis,  appearing  superior  and  lateral  to  the  processus 
uncinatus.  The  bulla  ethmoidalis  is  first  indicated  by  special 
thickenings  (one  or  two)  of  the  lateral  plate  of  cartilage — the 
cartilaginous  thickenings  appearing  on  its  medial  surface.  At 
first  the  bullar  anlages  do  not  cause  the  mucous  membrane  to 
bulge  towards  the  lumen  of  the  nasal  cavity ;  hence  these  early 
stages  pass  unobserved  unless  one  examine  serial  frontal  sec- 
tions through  this  region.  Later,  however,  say  in  a  120-day 
embryo,  the  cartilaginous  prominences  have  developed  suf- 
ficiently to  push  the  mucous  membrane  on  the  lateral  wall  of 
the  meatus  medius  into  relief  (figs.  17  and  18).  We  now  have 
established  a  fold,  or  folds  (bullar  folds),  lateral  and  superior 
to  the  processus  uncinatus.  If  two  folds  appear  there  is  an 
intervening  furrow.  These  folds  represent  the  primitive  bulla 
ethmoidalis.  Usually  the  intervening  furrow,  when  present, 
disappears  after  birth.  Occasionally,  however,  an  ethmoidal 
cell  develops  from  this  furrow. 

Thus  far  no  mention  has  been  made  of  another  fold  that 
appears  in  many  cases  inferior  to  the  bullar  folds  and  lateral 
to  the  infundibulum  ethmoidale.  Because  of  its  relations  to 
the  infundibulum  ethmoidale  I  shall  speak  of  this  as  the 
infundibular  fold.  It  is  never  very  prominent  and  forms  in 
part  the  lateral  wall  of  the  infundibulum  ethmoidale.  It  may 
persist  as  a  fold  after  birth,  but  it  generally  becomes  leveled 
down  to  an  even  surface  which  imperceptibly  passes  on  to  the 
bullar  surface. 

It  will,  therefore,  be  seen  that  we  have,  during  the  latter 
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half  of  intrauterine  life,  fairly  well  outlined  grooves  and  folds 
on  the  lateral  wall  of  the  descending  ramus  of  the  meatus 
medius.  If  we  take  into  consideration  the  extreme  cases 
found  in  the  late  fetus  we  have  thus  formed  four  folds  and 
four  furrows.  These  folds  may  appropriately  be  named  su- 
perior and  inferior  bullar  folds,  infundibular  fold,  and  ])ro- 
cessus  uncinatus ;  the  furrows,  the  suprabullar  furrow  or  re- 
cess, the  bullar  furrow,  the  infrabullar  furrow,  and  the  infun- 
dibulum  ethmoidale.  The  suprabullar  re:ess  and  the  infundi- 
bulum  ethmoidale  are  constant  and  are  the  most  important 
furrows.  The  others  are  of  less  impartance  and  are  more 
irregular  and  inconstant  in  their  development  (figs.  31  and  34). 

Killian,  who  has  studied  this  region  extensively,  finds  a  sim- 
ilar number  of  folds  and  furrows  on  the  lateral  wall  of  the 
middle  meatus.  He.  however,  considers  the  ])rocessus  uncin- 
atus as  the  descending  crus  of  his  "erste  Hauptmuschel," 
hence  includes  it  in  the  class  of  regular  ethmoidal  conchje. 
My  superior  bullar.  inferior  bullar,  and  infundibular  folds  or 
conchas  correspond  to  his  "obere,  mitt'ere,  und  untere  Xeben- 
muscheln,"  respectively.  My  suprabullar,  bullar,  and  infra- 
bullar furrows,  and  infundibulum  ethmoidale  correspond  to 
his  "Recessus  superior,  obere  Zwischenfurche,  untere  Zwisch- 
enfurche,  und  Recessus  inferior,"  respectively. 

The  suprabullar  furroiv  or  recess.  The  suprabullar  furrow 
or  recess  is  practically  constant.  It  varies  somewhat  in  its 
form  and  extent,  but  all  specimens  give  some  evidence  of  it. 
At  times  it  continues  ventrally  and  superiorly  almost  to  the 
cribriform  plate  of  the  ethmoid  bone  (fig.  38)  ;  however,  in  the 
majority  of  cases  it  does  not  extend  so  far,  due  to  partial 
fusion  between  the  superior* border  of  the  superior  bullar  fold 
and  the  attached  border  of  the  concha  media  (fig.  41).  It  is 
frequently  also  limited  inferiorly  and  dorsally  by  similar 
fusion.  Again,  there  may  be  multip-e  points  of  fusion  be- 
tween the  superior  bullar  fold  and  the  concha  media,  thus 
breaking  the  su]3rabullar  recess  or  furrow  into  several  com- 
partments (fig.  43).  The  recess  in  many  cases  early  tends  to 
deepen  or  pouch  laterally  and  inferiorly  behind  the  bullar  folds 
(fig.  35).  In  this  manner  the  bulla  becomes  more  or  less  shell- 
like in  structure ;  and  some  of  the  so-called  bullar  cells  are 
thus  established.  The  suprabullar  recess  is  a  constant  point 
from  which  anterior  ethmoidal  cells  develo])  (fi'j's.  31,  34, 
and  43). 
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The  bullar  furroii'.  The  bullar  furrow  is  placed  between 
the  two  bullar  folds  or  accessory  conchae  (fig.  31).  It  is  va- 
riable in  its  differentiation  and  not  at  all  constant.  It  is  gen- 
erally obliterated  by  the  superior  and  the  inferior  bullar  folds 
liecoming  continuous  structures  in  the  formation  of  the  adult 
bulla  ethmoidalis.  This  coalescence  is,  however,  not  always 
absolute,  in  that  an  ethmoidal  cell  may  develop  from  the  fur- 
row, leaving  the  ostium  of  the  adult  cell  at  the  point  of  the 
primitive  furrow  (figs.  31  and  39).  Even  in  many  adult 
specimens  we  find  evidences  of  this  primitive  furrow  in  the 
form  of  a  shallow  groove  on  the  medial  surface  of  the  bulla 
ethmoidalis.  An  ethmoidal-cell  ostium  on  the  medial  sur- 
face of  the  bulla  ethmoidalis  is  almost  invariably  the  remains 
of  the  early  bullar  furrow. 

The  infrabullar  furroi\.\  The  infrabullar  furrow  is  j^laced 
between  the  inferior  bullar  and  the  infundibular  folds  (fig. 
31).  It  is  very  inconstant  and  when  present  is  frequently 
obliterated  by  the  inferior  surface  of  the  bulla  ethmoidalis 
becoming  continuous  with  the  infundibular  fold.  In  some 
ca-e-  it  is  fairly  well  marked  (fig.  34),  but.  as  a  rule,  it  is  of 
minor  importance.  Rarely  an  ethmoid  cell  develops  from  the 
furrow — the  adult  cell  draining  into  the  infundibulum  eth- 
moidale. 

The  ififundibulum  ethmoidale.  Tlie  infundibulum  ethmoi- 
dal ( Recessus  inferior  der  absteigenden  Schenkel  der  ersten 
Hauptfurche  of  Killian )  is  invariably  present  in  some  form. 
It  is  formed  early,  and  obviously  aids  in  establishing  the  prim- 
itive processus  uncinatus.  It  is  directed  somewhat  ventro- 
superiorly  and  at  its  ventral  and  superior  termination  it  may 
end  blindly  or  develop  into  an  anterior  ethmoid  cell.  At  other 
times  it  is  variously  continued  into  one  of  the  frontal  fur- 
rows. Rarely  it  continues  its  development  ventrally  and 
superiorly,  remaining  lateral  to  the  frontal  furrows,  and  in 
this  way  may  establish  the  frontal  sinus  (figs.  36,  37.  39. 
and  40). 

Dorsally  and  inferiorly  it  either  gradually  loses  its  depth 
and  thus  becomes  continuous  with  the  middle  meatus,  or  it 
ends  rather  abruptly  in  a  pocket,  due  to  the  superior  and  lateral 
curving  of  the  dorsal  end  of  the  processus  uncinatus  at  this 
point  (fig.  49).  From  the  infundibulum  ethmoidale  the  sinus 
maxillaris  develops,  hence  in  the  adult  the  latter  sinus  com- 
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raunicates   with  the  infundibuUim  ethmoidale.  and  only  indi- 
rectly via  the  hiatus  semilunaris  with  the  meatus  nasi  medius 

fig.  i8j. 

The  superior  bullar  fold  or  concha.  The  superior  bullar  fold 
or  -concha  is  located  immediately  inferior  to  tlie  suprabullar 
recess  (fig.  31).  It  may  continue  independently  ventrally  and 
superiorly  almost  to  the  cribriform  plate  of  the  ethmoid  bone. 


Sfrprabiitlar  furrf>%: 


f'e/i'u/ae  ethmoidatri 
Superior  buUar  fold 

— Btif/arjkrroit 

_ .-X^y  :.^.    ^.Jnfer'mr  bullar  fold 

'^*  -  '-^^'^"  • — hifrabnllar  furroic 
^  ^^        'y^-^r^nfuntlibmlarfold 

-^^—Infttndib.  ethmoidale 
Proeeatua  HHcimatna 

'f~~~'Sin»x  uiaxillar*': 


Fig.  31  (  X  3.9)  Drawing  of  a  frontal  section  of  the  left  nasal 
fossa  of  a  term  fetus  (series  D,  slide  o). 

Note  the  individual  folds  comprising  the  bulla  ethmoidals,  and 
the  fold  lateral  to  the  infundibulum  ethmoidale,  and  the  furrows  that 
border  these  folds.  The  cell  chat  is  indicated  in  the  superior  bullar 
fold  is  an  extension  from  the  suprabullar  furrow,  and  the  cell  indi- 
cated in  the  concha  media  communicates  a  few  sections  farther 
dorsally  with  the  meatus  nasi  medius  (compare  with  fig.  3.5). 


In  other  cases  it  may  be  fused  at  certain  points  with  the 
attached  border  of  the  concha  nasajis  media  (figs.  41  and  43). 
It  is  frequently  continuous  with  one  or  more  frontal  folds 
(fig.  41).  It  usually  comes  to  form  the  chief  bulk  of  the  adult 
bulla  ethmoidalis.  In  many  cases  there  is  no  differentiation 
into  superior  and  inferior  bidlar  folds  by  an  intervening  fur- 
row— the  bullar  furrow. 
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The  inferior  btillar  fold  or  concha.  The  inferior  bullar  fold 
or  concha  is.  as  stated  above,  not  always  diflferentiated  from 
the  superior  bullar  fold.  It  is.  however,  occasionally  well 
isolated  and  stands  more  or  less  as  an  independent  fold  (figs. 
34  and  39).  The  latter  condition  is  especially  marked  in  the 
cases  where  an  anterior  ethmoid  cell  develops  from  the  bullar 
furrow  (fig.  39).  I  agree  with  Killian  that  the  superior  and 
inferior  bullar  folds  (obere  und  mittlere  Xebenmuschehi,  Kil- 


f./mmntrs 
tanUgfs  of 


.Celluta  elk- 
mcidalii  p«i- 
tmor  (a 


Figs.  32  and  33  Photomicrographs  of  frontal  sections  through  the 
right  nasal  fossa  of  a  7-months  fetus  (series  B,  slide  31).  Section 
fig.  32  is  through  the  ventral  portion,  and  section  fig.  33  is  through 
the  dorsal  portion  of  the  fossa. 

The  frontal  furrows  have  pouched  towards  the  frontal  region  in 
the  establishment  of  early  anterior  ethmoid  cells  (fig.  32). 

See  page  324  for  explanation  of    lettering. 


Han)  usually  coalesce  to  form  the  adult  bulla  ethmoidalis. 
Sometimes,  even  in  the  adult,  we  see  evidences  of  the  prim- 
itive bullar  furrow,  which  more  or  less  grooves  the  medial 
>urface  of  the  adult  bulla.  In  many  instances  coalescence  is, 
however,  not  necessary  because  there  was  at  no  time  a  differ- 
entiation into  two  portions. 

The  infundibular  fold  or  concha.     The  infundibular  fold  is 
verv  rudimentarv  and  more  or  less  inconstant.     It  is  located 
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lateral  to  the  infundibulum  ethmoidale  and  in  part  forms  its 
lateral  wall  (fig.  35).  It  is  more  or  less  separated  from  the 
inferior  bullar  fold  by  the  shallow  infrabnllar  furrow.  It 
usually  loses  its  identity  in  the  adult,  in  that  it  imperceptibly 


Fig.  34  and  35  Photomicrographs  of  frontal  sections  through  the 
left  nasal  fossa  in  the  region  of  the  bullar  folds  from  a  term  fetus 
(series  D,  slides  5  and  6).  Note  the  bullar  folds,  the  cells  in  the 
concha  media,  and  the  superior  bullar  fold  in  fig.  34.  In  fig.  35, 
which  is  a  section  farther  dorsal,  the  ostia  of  the  cells  are  shown. 
It  shows  how  the  suprabullar  furrow  or  recess  tends  to  develop  or 
pouch  behind  and  lateral  to  the  bullar  folds;  this  in  time  causes 
the  bulla  to  become  shell-like. 

F.  furrows,  =  frontal  furrows;  Cc.  eth.  ant.,  =  cellulae  ethmoi- 
dales  anterior;  Inf.  eth.,  =  infundibulum  ethmoi(^ale;  D.  nasal.,  = 
ductus  nasolacrimalis;  S.  max.,  =  sinus  maxillaris;  Sbr.,  =  supra- 
bullar recess  or  furrow;  Cc.  eth.,  =  cellulae  ethmoidales;  S.  m.,  = 
sinus  maxillaris;  Con.  nas.  med.,  =  concha  nasalis  media. 


passes  to  the  bullar  surface  by  the  obliteration  of  the  infra- 
bnllar furrow.  Occasionally  it  is  well  marked  and  is  more  or 
less  isolated  from  the  inferior  bullar  fold  by  a  relatively  deep 
infrabnllar  furrow.     Rarelv  it  retains  its  identity  in  the  adult 
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— this  is  especially  so  when  an  anterior  ethmoidal  cell  develops 
from  the  infrabullar  furrow. 

The  processus  uncinatus.  The  processus  uncinatus  is  a  con- 
stant structure,  and  is  medial  and  inferior  to  the  infundibulum 
ethmoidale.  As  was  stated  before,  it  is  the  first  of  the  acces- 
sory or  bidder-  conchre  to  be  differentiated.     At  its  ventral  and 


Fig  36  (  X  8)  Drawings  of  frontal  sections  through  a  portion  of 
the  lateral  nasal  wail  of  a  7-months  fetus,  in  the  region  of  the 
frontal  recess  (series  C.  slide  5).  Section  A  is  farther  ventral  than 
is  section  B. 

Note  the  blind  ventral  extremities  of  the  frontal  furrows  in  sec- 
tion A  which,  at  this  plane  of  section,  are  in  reality  early  anterior 
ethmoidal  cells.  Any  one  of  these  cells  may  develop  into  a  frontal 
sinus,  or  two  may  develop  sufficiently  far  to  be  called  frontal 
sinuses.    The  frontal  recess  may  also  develop  into  the  frontal  sinus. 

In  section  B  some  of  the  furrows  communicate  freely  with  the 
frontal  recess,  and  at  this  plane  of  section  are  more  truly  frontal 
furrows. 


superior  end  it  terminates  in  various  ways.  In  some  cases  it 
is  continuous  with  one  or  more  frontal  folds  and  at  the  same 
time  its  base  continued  on  to  the  agger  nasi  (fig.  41).  In  other 
instances  it  is  fused  with  the  lateral  surface  of  the  concha 
media  at  its  ventral  extremity,  or  even  fused  with  the  ventral 
extremity  of  the  bullar  folds.     X'entrallv  and  inferiorlv  the 
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base  of  the  processus  uncinatus  becomes  continuous  with  the 
surface  of  the  agger  nasi.  Some  observers  class  the  pro- 
cessus uncinatus  with  the  general  ethmoidal  conchae. 

The  accessory  folds  and  fnrroivs  of  the  ascending  ramus  of 
the  meatus  nasi  medius,  i.  e.,  of  the  recessns  frontalis.     In  a 


y~l}uctat  Masolaci-imaiis 


Fig.  37  (  X  5)  Drawing  of  a  frontal  section  through  the  left 
nasal  fossa  of  a  fetus  aged  approximately  7  months  (series  B,  slide 
31).    The  section  is  in  the  region  of  the  frontal  recess. 

Note  the  frontal  folds  (accessory  conchae)  and  the  frontal  fur- 
rowjs.  Some  of  the  furrows,  either  by  coalescence  of  the  folds  or 
by  the  extensior  of  the  furrows  towards  the  frontal  region,  end 
blindly  and  represent  early  anterior  ethmoid  cells.  The  frontal 
recess  is  really  obliterated  by  the  coalescence  of  some  of 'the  frontal 
folds  with  the  lateral  surface  of  the  concha  nasalis  media — compare 
this  condition  with  that  found  in  fig.  3G  B. 


previous  paragraph  mention  was  made  of  the  rather  early  be- 
ginning of  an  extension  of  the  meatus  nasi  medius  from  its 
ventral  and  superior  part.  This  extension  of  the  middle 
meatus  towards  the  frontal  region  is  the  first  step  in  the  for- 
mation of  the  frontal  sinus  and  certain  of  the  anterior  ethmoid 
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cells.  To  this  extension  or  recess  Killian  has  given  the  ap- 
propriate name.  "Recessus  frontalis."  For  some  time  the  lat- 
eral wall  of  this  recess  (ascending  ramus  of  the  middle 
meatus)  is  even  and  unbroken.  If  we  examine  frontal  and 
horizontal  sections  of  the  recess  of  a  4-months  fetus  we  will 
find  the  lateral  plate  of  cartilage  thickened  at  certain  points, 
in  the  form  of  projections  directed  towards  the  lumen  of  the 
nasal  fossa.  For  some  time  this  condition  prevails  and  the 
mucous  membrane  is  not  at  first  thrown  into  relief.  These 
thickenings,  which  I  find  vary  in  number,  are  in  anticipation 
of  the  folds  (accessory  conchae)  which  are  present  on  the  lat- 
eral wall  of  the  frontal  recess  of  a  later  fetus. 

The  folds  as  found  in  the  late  fetus  are  variable  in  number 
and  as  a  rule  are  not  very  prominent.  Their  prominence  de- 
pends largely  upon  the  degree  of  development  of  the  inter- 
vening furrows  or  pits.  The  folds  as  a  rule  more  or  less  lose 
their  identity  after  birth,  and  the  furrows  or  pits  variously 
remain  as  ostia  of  anterior  ethmoid  cells.  The  folds  have 
been  appropriately  termed  frontal  folds  or  conchae,  and  the 
bordering  furrows  or  pits,  frontal  furrows. 

The  frontal  folds  and  furrows  vary  in  degree  of  develop- 
ment and  differentiation.  We  frequently  find  specimens  with 
four  well  formed  furrows  and  three  resulting  folds  (fig.  41). 
In  other  cases,  either  by  earlier  coalescence  or,  I  think  better, 
by  a  lessened  degree  of  differentiation,  we  have  a  smaller  num- 
ber of  folds  and  furrows  (fig.  40).  In  fig.  41  it  will  be  no- 
ticed that  the  processus  uncinatus  is  continuous  with  the  first 
and  second  frontal  folds.  The  processus  uncinatus  in  the  lat- 
ter case  also  sends  a  fork  towards  the  agger  nasi,  and  gai  s 
shght  fusion  with  the  lateral  surface  of  the  concha  nasalis 
media.  The  superior  bvillar  fold  is  in  part  directly  contin- 
uous with  what  might  be  termed  the  third  frontal  fold.  In 
fig.  38  we  find  that  the  processus  uncinatus  is  continued  ven- 
Irally  and  superiorly  to  the  agger  nasi ;  in  part  fusing  with  the 
concha  nasalis  m.edia  at  this  point.  The  superior  and  inferior 
buUar  folds  in  the  latter  instance  are  continued  superiorly  to 
become  continuous  with  the  first  and  second  frontal  folds. 
Note  that  the  third  frontal  furrow  is  more  or  less  continuous 
with  the  suprabuUar  recess,  and  that  the  latter  recess  continues 
almost  to  the  cribriform  plate  of  the  ethmoid  bone.  The 
infundibulum   ethmoidale   continues   ventrally   and    superiorly 
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into  a  frontal  furrow.     Compare  this  condition  of  the  infun- 
dibulum  ethmoidale  with  that  found  in  figs.  39  and  41. 

In  fio-.  40  there  is  only  one  frontal  fold  or  concha  differ- 
entiated. The  concha  is  bordered  by  two  frontal  furrows, 
and  the  infundibulum  ethmoidale  is  continued  ventrally  and 
superiorly  into  these  furrows.  In  fig.  39  the  proce.-sus  un- 
cinatus  is  continued  ventrally  on  the  lateral  wall  of  the  frontal 
recess  and  aj)parently  the  frontal  folds  extend  from  it.  In 
the  latter  figure  note  also  the  relations  of  the  infundibulum 
ethmoidale  in  the  region  of  the  frontal  recess,  and  the  superior 
and  inferior  bullar  folds  and  the  infundibular  fold. 

At  times  the  frontal  folds  or  concha;  fuse  with  the  lateral 
surface  of  the  concha  nasalis  media,  and  in  this  manner  we 
have  the  obliteration  of  the  frontal  recess.  In  such  cases  the 
sinus  frontalis  must  develop  from  an  anterior  ethmoid  cell, 
and  not  by  direct  extension  of  the  frontal  recess  (fig.  44).  In 
fig.  36  the  frontal  folds  have  not  fused  with  the  lateral  surface 
of  the  concha  nasalis  media  and.  therefore,  the  frontal  recess 
is  maintained.  In  such  a  condition  the  sinus  frontalis  may 
develop  either  from  the  frontal  recess  or  from  one  or  more 
anterior  ethmoid  cells.  It  is  difficult  to  say  in  the  latter  figure 
whether  the  frontal  fokls  or  conchse  have  coalesced  with  one 
another,  thus  constricting  oft'  small  blind  pouches  (early  an- 
terior ethmoid  cells),  or  whether  the  frontal  furrows  in  an- 
ticipation of  anterior  ethmoid  cells  have  pouched  toward  the 
frontal  region,  thus  closely  simulating  coalescence  between 
the  several  frontal  folds,  but  making  coalescence  onlv-  appar- 
ent rather  than  real. 

A  comparison  of  figs.  36  to  42  (showing  both  frontal  sec- 
tions and  surface  views  of  the  frontal  recess  and  the  descend- 
ing ramus  of  the  meatus  medius)  will  materially  aid  in  clear- 
ing up  the  various  adult  conditions  one  meets  in  these  re- 
gions, in  connection  with  the  gross  anatomy  and  relations  of 
the  nasofrontal  duct,  the  infundibulum  ethmoidale,  and  the 
bulla  ethmoidalis. 

The  accessory  fold  or  concha  of  the  meatus  nasi  superior. 
At  this  juncture  mention  must  again  be  made  of  a  rather  fre- 
quent accessory  concha  that  is  differentiated  rather  early  on 
the  lateral  wall  of  the  descending  ramus  of  the  meatus  nasi 
superior  (fig.  45).  Seydel  directs  attention  to  it  in  the  fol- 
lowing words:    "l>ei  menschlichen  Embryonen  fand  ich  einige 
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Male  in  dem  Spalt  zwi.schen  der  mittleren  und  obern  Muschel, 
also  an  der  Stelle.  wo  bei  den  Halbaflfen  die  zweite  Xeben- 
miischel  liegt,  eine  niedrige  leistenformige  Erhebvinw  der 
seitlichen  Xasenwand  .  .  .  Ich  mochte  diese  Bildung  als 
Rest  der  Xebenmuschel  deuten.' 

The  anlage  of  this  accessory  concha  is  indicated  rather 
early,  and  by  the  fourth  month  of  fetal  life  it  is  well  estab- 
lished (fig.  19).  Killian  considers  this  fold  important  as  a 
point  for  orientation :  "Die  Xebenmuschel  im  Bereiche  der 
zweiten  Hauptfurche  ist,  wenn  nachweisbar,  ein  vorziigliches 
( )rientirungsmittel  namentlich  zur  Bestimmung  des  Crus  de- 
scendens  3,"  i.  e..  the  crus  descendens  of  my  concha  nasalis 
superior.  Some  earlier  writers  thought  that  the  concha  su- 
perior developed  or  became  differentiated  from  the  concha 
media — this  because  of  the  furrow  that  is  very  frequently 
found  on  the  medial  surface  of  the  descending  crus  of  the 
concha  media  in  the  fetus  (fig.  22).  Seydel  later  pointed 
out  the  error  of  this  contention,  and  Zuckerkandl  agreed  that 
he  previously  was  in  error  in  saying  that  the  "mittlere  Sieb- 
beinmuschel"  (concha  superior)  was  differentiated  from  the 
"untere  Siebbeinmuschel""  (concha  media).  Zuckerkandl 
then  advances  the  theory  "dass  die  mittlere  Siebbeinmuschel 
nicht  nur  aus  einer  Teilung  der  Concha  ethmoidalis  inferior 
hervorgeht,  sondern  iiber  derselben  und  unabhangig  von  ihr 
sich  entwickelt  und  als  Rudiment  in  der  unteren  Siebbein- 
spalte  steckend  angetroffen  wird."  It  appears  that  Zucker- 
kandl in  speaking  of  the  variations  of  the  "mittlere  Siebbein- 
muschel." at  times  mistakes  the  accessory  concha  of  the  su- 
period  meatus  for  his  "mittlere  Siebbeinmuschel"  (concha 
nasalis  superior).  What  he  designates  as  the  "Anlage  der 
mittleren  Siebbeinmuschel"  (Tafel  \ll.  Fig.  XI.  Xormale 
imd  pathologische  Anatomic  der  X'^asenhohle  und  ihrer  pneu- 
matischen  Anhange,  Bd.  I,  Wien  und  Leipzig,  1893),  certainly 
corresponds  to  my  accessory  concha  of  the  superior  meatus, 
and  not  to  my  concha  nasalis  superior. 

In  case  the  accessory  concha  of  the  superior  meatus  is  well 
developed  we  have  fairly  well  formed  superior  and  inferior 
recesses.  The  inferior  recess  is  especially  deep  in  the  cases 
where  the  "crista  suprema"  of  Killian  is  well  developed  (fig. 
45 ) .  This  condition  makes  the  superior  meatus  look  much 
like  the  middle  meatus,  i.  e..  the  accessorv  concha  of  the  su- 
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perior  meatus  takes  the  place  of  the  bulla  ethmoidalis  (acces- 
sory concha  of  the  middle  meatus),  and  the  "crista  suprema" 
takes  the  place  of  the  processus  uncinatus  (compare  figs.  18 
and  45). 

The  inferior  recess  of  the  superior  meatus  may  continue 
superiorly  and  ventrally  into  the  blind  superior  termination  of 
the  superior  meatus.  The  accessory  concha  is,  however,  at 
times  wholly  or  in  part  coalesced  with  the  concha  media,  thus 
obliterating  wholly  or  partly  the  inferior  recess.  Frequently 
a  posterior  ethmoidal  cell  develops  from  the  inferior  recess. 
The  superior  recess  is  often  obliterated  by  coalescence  be- 
tween the  accessory  concha  and  the  concha  superior.  In 
other  instances  the  superior  recess  may  be  continued  ven- 
trally and  superiorly  to  the  blind  end  of  the  meatus  superior. 
Occasionally  an  ethmoid  cell  develops  from  this  recess. 

IV.     The  Anlages  of  the  Sinus  Paranasales. 

After  the  preceding  consideration  of  the  meatus  nasi  and 
the  conchae  nasales,  and  the  accessory  folds  and  furrows,  the 
genesis  of  the  sinus  paranasales  becomes  much  simplified  and 
fairly  easy  of  interpretation.  That  all  of  the  paranasal  cham- 
bers develop  from  preformed  or  pre-existing  furrows  is  cer- 
tainly in  accord  with  my  observations.  Since  the  paranasal 
or  accessory  cavities  develop  from  preformed  furrows  and  re- 
cesses, it  is  difficult  to  say  just  when  they  begin  to  establish 
anlages.  I,  however,  believe  that  anlages  are  established 
much  earlier  than  is  generally  supposed — in  fact,  the  furrows 
and  recesses  from  which  the  paranasal  sinuses  develop  are  in 
a  sense  the  "primitive"'  anlages  of  these  chambers.  The  early 
tendencv  for  the  sinuses  to  establish  their  "first"  anlages  may 
be  no  mean  factor  in  making  the  recesses  and  furrows  what 
they  early  are. 

The  pre-existing  spaces  from  which  paranasal  air  chambers 
may  develop,  according  to  my  studies,  are :  ( 1 )  the  suprabullar 
recess,  (2)  the  bullar  furrow,  (3)  the  infrabullar  furrow, 
(4)  the  infundibulum  ethmoidale,  of  the  descending  ramus 
of  the  meatus  nasi  medius ;  (3)  the  frontal  furrows,  (6)  the 
frontal  recess,  of  the  ascending  ramus  of  the  meatus  nasi 
medius;  (7)  the  ventral  and  superior  extremity  of  the  meatus 
nasi  su}>erior,-  (8)  the  recessus  superior,  (9)  the  recessus    in- 
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EXPLANATION   OF  FIGURES. 

Figs.  38,  39,  40  Drawings  from  dissections  of  specimens  from  the 
anatomic  series,  Cornell  University.  The  dissections  have  been 
made  with  special  reference  to  the  furrows  and  folds  on  the  lateral 
surface  of  the  frontal  recess,  and  the  buUar  folds  on  the  lateral  wall 
of  the  descending  ramus  of  the  meatus  medius.  The  specimens  are 
from  term  fetuses. 

Fig.  38  ( X  1.8)  The  concha  media  has  been  partly  cut  away  so 
as  to  expose  the  frontal  recess  and  its  structures  and  the  bullar  folds 
and  furrows.  The  processus  uncinatus  has  also  been  partly  cut 
away  so  as  to  get  a  better  exposure  of  the  bullar  folds  and  the 
primitive  sinus  maxillaris. 

Fig.  39  (X  1.2)  The  concha  media  has  been  partly  cut  away, 
thus  securing  a  good  exposure  of  the  frontal  recess  with  its  folds 
and  furrows,  and  the  folds  and  furrows  of  the  bulla  ethmoidalis. 
The  infundibular  fold  is  also  well  shown  in  the  drawing. 

Fig.  40  (X  1.2)  Especially  note  the  frontal  recess  and  the  low 
degree  of  differentiation  of  frontal  folds  as  compared  with  the  speci- 
mens represented  in  figs.  3S  and  39.  The  processus  uncinatus  is  too 
large  to  allow  the  inferior  bullar  fold  to  be  seen.  Portions  of  the 
concha  media  and  superior  have  been  cut  away. 

Figs.  41,  42,  43  Drawings  trom  dissections  of  specimens  from  the 
anatomid  series,  Cornell  University.  The  dissections  have  been 
made  with  especial  reference  to  the  ascending  and  descending  rami 
of  the  meatus  medius.  The  concha  media  is  partly  cut  away  in  all 
the  specimens. 

P^g.  41  (  X  1.2)  Shows  the  well  formed  frontal  folds  (conchae) 
and  furrows  on  the  lateral  wall  of  the  frontal  recess,  also  the  ac- 
cessory concha  of  the  meatus  superior.     From  a  term  fetus. 

Fig.  42  (  X  1.2)  Note  the  manner  of  pouching  of  the  frontal  fur- 
rows and  the  frontal  recess  in  the  formation  of  anterior  ethmoidal 
cells  and  the  frontal  sinus;  aiso  the  developing  sinus  sphenoidalis. 
This  specimen  was  from  a  child  aged  approximately  five  months. 

Fig.  43  (  X  .G)  In  this  specimen  there  were  apparently  no  frontal 
folds  nor  furrows,  or  they  were  early  obliterated.  It  will  be  noticed 
that  the  frontal  recess  is  expanding  towards  the  frontal  region  in 
the  establishment  of  the  frontal  sinus.  Note  also  the  multiple  eth- 
moid cell  anlages  in  the  region  of  the  suprabullar  furrow.  From  a 
child  aged  approximately  fourteen  months. 
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ferior,  of  the  meatus  nasi  superior;  (10)  the  meatus  nasi 
suprema  I. 

Of  the  above  named  spaces  we  rarely  find  air  cells  develop- 
ing from  the  infrabullar  furrow,  and  only  occasionally  from 
the  bullar  furrow.  I,  however,  find  that  rather  frequently 
posterior  ethmoid  cells  develop  from  the  inferior  and  superior 
recesses  of  the  meatus  nasi  superior,  and  about  75  per  cent 
of  specimens  in  which  the  meatus  suprema  I  persists  we  find 
a  posterior  ethmoidal  cell  developing  from  the  latter  meatus 
(the  meatus  nasi  suprema  I  is  present  in  about  62.5  per  cent 
of  adult  specimens).  I  find  that  the  remainder  of  the  afore- 
mentioned spaces  are  quite  constant  in  cell  development.  We 
must,  however,  remember  that  the  development  of  cells  from 
the  frontal  furrows  and  recess  is  very  variable. 

Because  the  anlages  of  the  paranasal  chambers  have  primi- 
tively different  relations,  Killian  divides  them  thus : 

"1.  solche,  die  zwischen  je  zwei  Hauptmuscheln  (I. 
Ordnung) ; 

2.  solche,  die  zwischen  einer  Haupt-  und  einer  Xeben- 
muschel   (II.  Ordnung)   und 

3.  solche,  die  zwischen  je  zwei  Nebenmuscheln  gelegen 
-sind  (III.  Ordnung)." 

Varying  views  have  been  advanced  by  different  writers  as 
to  the  genesis  of  the  parnasal  chambers.  Dursy  thought  that 
the  establishment  of  all  the  accessory  air  spaces  of  the  nose, 
with  the  exception  of  the  anlages  of  the  maxillary  and  sphe- 
noidal sinuses,  was  wholly  dependent  upon  resorptive  processes 
taking  place  in  the  cartilaginous  and  bony  framework  of  the 
nose.  This  is  certainly  not  the  earliest  factor  involved  in  the 
establishment  of  anlages.  Others,  who  worked  this  region  in 
some  of  the  lower  forms,  considered  the  space  included  by  the 
lateral  curling  of  some  of  the  conchge  as  ethmoidal  cells — a 
view  that  is  not  tenable.  Seydel  in  a  subsequent  paper,  comes 
nearer  the  truth  when  he  writes:  "...  ihre  Entwick- 
lung  von  den  Spalten  zwischen  je  zwei  (auch  rudimentaren) 
Muscheln  ausgeht." 

Killian  in  "96,  in  an  exhaustive  paper,  places  to  my  mind 
the  genesis  of  the  paranasal  chambers  on  a.  sound  basis.  My 
observations  in  the  main  agree  with  his.  Whether,  as  KilHan's 
schemata  suggest,  coalescence  takes  place  between  neighbor- 
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ing  folds  and  coiichie,  thus  constricting  oft'  a  portion  of  the 
respective  furrow  to  become  the  anlage  of  a  cell,  seems  to  me 
a  difficult  problem  to  solve.  1  rather  hold  that  the  nasal  mucous 
membrane  in  the  position  of  the  furrow  pouches  in  the  direc- 
tion of  a  future  cell — this  closely  simulating  coalescence  of 
neighbormg  accessor}-  folds,  or  an  accessory  fold  and  a  concha 
at  these  points.  There  seems  to  be  an  inherent  tendency  for 
the  nasal  cavity  early  to  enlarge  its  surface  area  by  the  forma- 
tion of  furrows,  folds,  and  pouches.  It  indeed  seems  difficult 
to  decide  whether,  for  example,  in  figs.  36  and  44,  the  frontal 
folds  or  conchje  coalesced  with  each  other,  thus  forming 
blindly  ending  furrows,  or  whether  the  frontal  furrows 
pouched  in  the  frontal  direction,  thus  simulating  coales- 
cence but  making  it  only  apparent  rather  than  real.  It, 
however,  matters  very  little  what  interpretation  we  place  here 
— probably  both  factors  are  more  or  less  involved — the  fact 
remains  that  from  these  pre-existing  furrows  and  recesses  the 
accessorv  air  spaces  develop.  This  is  true  of  all  the  paranasal 
chambers  with  the  single  exception  of  the  sphenodial  sinus, 
which  is  at  first,  as  former  writers  have  pointed  out.  nothing 
but  a  constriction  from  the  dorsal  and  supyerior  portion  of  the 
nasal  fossa.  Of  course  the  factors  of  growth  (of  the  sac) 
and  resorption  (of  surroimding  tissue)  are  early  brought  into 
play    (fig.   20). 

Tin:    sixes    MAXILLARIS. 

The  sinus  maxillaris  is  primitively  merely  a  pouching  or 
evagination  of  the  mucous  membrane  of  the  infundibulum 
ethmoidale.  This  pouching  is  very  evident  about  the  seven- 
tieth day  of  fetal  life,  and  is  best  shown  by  reconstructing 
the  infundibulum  ethmoidale.  The  earliest  changes  in  its 
anlage- formation  are  so  slight  that  the}-  are  difficult  of  appre- 
ciation by  an  examination  of  serial  sections  only.  The  anlage 
of  the  sinus  maxillaris  is  usually  represented  by  a  single  pouch, 
but.  as  I  stated  in  a  previous  paper,  we  sometimes  find  two 
]X)uches  growing  side  by  side  from  the  infundibulum  ethmoi- 
dale. Again  the  pouching  may  be  very  extensive,  and  in  these 
cases  it  is  indeed  hard  to  say  where  the  infundibulum  ethmoi- 
dale ends  and  where  the  anlage  of  the  sinus  maxillaris  begins. 
In  such  cases  the  infundibulum  ethmoidale  is  in  a  sense  a  part 
of  the  sinus  maxillaris.     Sevdel  makes  the  general  statement 
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that  "der  Raum  des  Infundibulum.  der  zwischen  Processus 
nncinatus  iind  Orbitalwand  liegt,  ist  als  ein  Theil  des  Sinus 
(sinus  maxillaris)  zu  beurtheilen."  If  we  accept  the  above 
interpretation  then  the  sinus-maxillaris  anlage  is  estabhshed 
with  the  first  evidences  of  the  infundibuhim  ethmoidale. 
Zuckerkandl  also,  presumably,  considers  the  infundibulum 
ethmoidale  a  part  of  the  early  sinus  maxillaris.  What  he 
labels  "S.  m."  (Sinus  maxillaris),  ('J'afel  XI.  Figs.  5,  6.  Xor- 
male  und  pathologische  Anatomic  der  Xasenhohle  und  ihrer 
pneumatischen  Anhange,  Bd.  I.  Wien  und  Leipzig,  1893)  is 
certainly  in  part  infundibulum  ethmoidale.  We  seldom  see 
the  primitive  sinus  maxillaris  so  far  ventral  as  Zuckerkandl 
represents  it  to  be  in  Fig.  6.  Taf.  XI.  of  the  above  named  work. 
What  he  labels  "S.  m."  in  the  latter  figure  is,  I  think,  wholly 
infundibulum  ethmoidale,  i.  e..  a  frontal  section  of  the  superior 
and  ventral  portion  of  it.  I.  however,  think  that  we  should 
speak  of  the  sinus  maxillaris  as  developing  from  the  pre-exist- 
ing furrow  (infundibulum  ethmoidale).  and  not  consider  the 
latter  a  part  of  the  sinus  maxillaris.  However,  as  stated  be- 
fore, it  is  difficult  at  times  to  draw  this  distinction ;  es{>ecially 
so  when  the  primitive  sinus  maxillaris  is  extensive  and  occu- 
pies the  greater  portion  of  the  infundibulum  ethmoidale  in  its 
early   pouching. 

The  duplication  of  the  primitive  maxillary  pouch,  and  the 
extensive  pouching  that  wc  occasionally  have,  is  entirely  in 
accord  with  adult  conditions — in  that  the  adult  ostium  maxil- 
lare  varies  from  a  small  aperture  to  a  long  slit-like  opening, 
while  in  other  cases  the  ostium  is  duplicated.  In  this  connec- 
tion I  may  be  permitted  to  quote  briefly  from  an  earlier  paper : 
"I  have  found  the  ])riniitive  maxillary  pouch  du])licaterl. 
.  This  may  explain  some  of  the  duplications  of  the 
ostium  maxillare  of  the  adult  sinus.  The  two  primary  pouches 
may  fuse  distally.  leaving  the  two  ixjints  of  evagination  as  the 
ostia  maxillaria  of  tlie  adult  cavity.  This  embryonal  condition 
in  all  probability  ex])lain'^  some  of  the  cases  in  which  tlie 
sinus  maxillaris  is  divided  into  two  partly  or  wholly  separate 
compartments  by  a  vertical  partition,  i.  c,  each  pouch  develo]> 
ing-  into  an  adult  cavity  independent  of  its  mate  . 
The  great  dilTerences  in  the  dimensions  of  the  adult  ostium 
may  be  due  to  the  coalescence  of  two  or  more  maxillary 
pouches  ;  or  the  primitive  poucliing  may  have  been  single  but 
extensive." 
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The  early  sinus  maxillaris  is  for  a  time  a  slit-like  cavity  in 
the  lateral  wall  of  the  nose.  It  extends  inferiorly  into  the  re- 
cess formed  by  the  union  of  the  cartilage  of  the  lateral  wall 
with  that  of  the  concha  nasalis  inferior  (fifj.  18).  By  resorp- 
tion (of  cartilage)  and  growth  (of  sac),  the  sinus  ultimately 
breaks  through  the  cartilage  in  the  position  mentioned  above 
(figs.  31  and  34).  Its  further  extension  into  the  body  of  the 
maxilla  is  accomplished  by  the  simultaneous  growth  of  the 
sinus  and  the  resorption  of  surrounding  bone,  this  taking  place 
pari  passu  with  the  growth  of  the  face. 

For  a  further  consideration  of  the  sinus  maxillaris  the 
reader  is  referred  to  a  preWous  paper  by  the  writer  bearing 
directly  upon  this  cavity. 

THE    SI  XLS    IKoNTAI.IS. 

The  point  from  which  the  sinus  frontalis  develops  is  some- 
what variable.  Like  the  sinus  maxillaris  it  develops  from  a 
preformed  cavity  or  space.  In  a  previous  paragraph  mention 
was  made  of  the  frontal  recess,  and  of  the  folds  and  furrows 
which  configure  its  lateral  wall.  The  recess  and  the  furrows 
especially  concern  us  in  connection  with  the  development  of 
the  sinus  frontalis.  It  will  be  recalled  that  the  number  of  fur- 
rows is  variable,  and  that  the  infundibiUum  ethmoidale  bears 
inconstant  relations  to  these  furrows  (figs.  38  to  43).  At 
term,  or  even  somewhat  earlier,  the  furrows  have  already 
pouched  at  their  superior  ends  towards  the  frontal  region, 
thus  forming  early  anterior  ethmoidal  cells.  Frontal  and 
horizontal  sections  will,  therefore,  if  made  at  appropriate 
planes,  show  cross-sections  of  cavities  instead  of  furrows 
(compare  figs.  32.  36,  and  44).  The  frontal  recess  is  at  this 
time  also  quite  roomv  and  is  more  or  less  variable  in  its  extent 
(figs.  36  and  41).  ' 

As  Killian  has  properly  pointed  out,  the  frontal  sinus  may 
develop  from  one  or  more  anterior  ethmoid  cells,  from  an 
ethnioid  cell  and  the  frontal  recess,  or  by  direct  extension  of 
the  whole  frontal  recess.  At  birth  it  can  hardly  be  said  from 
what  point  the  frontal  sinus  will  ultimately  develop  into  the 
adult  cavity.  According  to  my  studies  the  frontal  sinus  may 
also  in  exceptional  cases  develop  from  the  superior  and  ven- 
tral end  of  the  infundibulum  ethmoidale.  i.  c,  the  infundibu- 
lum  ethmoidale  continuing  its  development  superiorly  and 
ventrallv.   lateral  to  the   frontal   recess  and   frontal   furrows. 
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and  then  expanding  into  the  sinus  frontalis.  In  the  vast 
majority  of  cases,  however,  the  infundibukim  ethmoidale  has 
absolutely  nothing-  to  do  with  the  development  of  the  frontal 
sinus. 

Does  the  embryology  account  for  the  varying  adult  rela- 
tions of  the  nasofrontal  duct  and  the  sinus  frontalis,  with  the 
structures  in  the  ventral  and  superior  pwrtion  of  the  meatus 
nasi  medius?     To   this   question    I   must   give   an   affirmative 
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ethmoid  eelU) 


Meatug  iwfi  me-diut 


DuHus  no,   farrimalii 


Fig.  44  (X  3.9)  Drawing  of  a  frontal  section  through  the  nose  of 
a  term  fetus  (series'D,  slide  4).  The  frontal  furrows  have  pouched 
towards  the  frontal  region  and  have  established  early  anterior  eth- 
moid cells.  The  frontal  recess  is  obliterated  by  the  coalescence  of 
the  frontal  folds  with  the  lateral  surface  ol  the  concha  nasalis  media 
— compare  with  fig.  oC  B. 


answer,  because  I  think  that  careful  analyses  of  this  region 
in  a  series  of  adult  specimens  justify  our  embryologic  con- 
clusions. 

It  will  doubtless  aid  in  making  the  adult  conditions  one 
meets  more  comprehensible  if  we  here  refer  to  specific  fetal 
conditions.  In  fig.  41  the  infundibulum  ethmoidale  is  in  line 
with  the  third  frontal  furrow,  but  not  directly  continuous  with 
it.     If  in  this  case  the  frontal  sinus  should  develop  from  the 
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anterior  ethmoid  cell  of  the  first  or  second  frontal  furrows, 
or  from  the  frontal  recess  directly,  the  nasofrontal  duct  of  the 
adult  sinus  would  doubtless  communicate  directly  with  the 
meatus  nasi  medius  and  not  with  the  infundibuliim  ethmoidale. 
If,  on  the  other  hand,  the  frontal  sinus  should  develop  from 
the  cell  of  the  third  frontal  furrow,  the  nasofrontal  duct  would 
practically  be  continued  down  to  the  infundibulum  ethmoidale. 
but  not  directly  continuous  with  it,  unless  the  bridge  of  inter- 
vening tissue  zi'ere  resorted  as  it  frequently  is.  A  frontal 
sinus  developing  from  the  cell  of  the  third  frontal  furrow 
would  in  all  probability  have  a  tortuous  nasofrontal  duct,  this 
of  course  depending  largely  on  the  disposition  and  size  of  the 
other  anterior  ethmoid  cells. 

In  the  sf)ecimen  shown  in  fig.  38  the  infundibulum  eth- 
moidale and  the  first  frontal  furrow  are  practically  continuous 
with  each  other.  Should  the  frontal  sinus  develop  from  the 
first  frontal  furrow  in  such  a  condition,  the  nasofrontal  duct 
would  of  course  be  directly  continuous  with  the  infundibulum 
ethmoidale  in  the  adult.  We  can  not  say,  however,  that  in 
such  a  condition,  the  sinus  frontalis  develops  from  the  infun- 
dibulum ethmoidale.  From  adult  relations  it  would  appear  as 
if  the  latter  interpretation  were  correct :  embryology,  however, 
shows  the  error  of  this  contention.  If  in  the  specimen  shown 
in  fig.  41  the  frontal  sinus  formation  should  take  place  from 
the  cell  of  the  second  frontal  furrow,  the  nasofrontal  duct 
would  be  continued  down  to  the  infundibulum  ethmoidale  at 
an  angle,  but  not  be  directly  continuous  with  it.  In  the  speci- 
men shown  in  fig.  43  (from  a  child  aged  14  months)  we  find 
the  whole  frontal  recess  extending  and  developing  into  the 
fiontal  sinus.  In  the  latter  case  the  adult  sinus  would  in  all 
probability  have  no  true  nasofrontal  duct,  but  the  sinus  would 
P|:>en  directly  into  the  ventral  and  superior  portion  of  the 
meatus  nasi  medius. 

Note  the  possibilities  of  adult  relations  in  the  fetal  specimens 
shown  in  figs.  39  and  40.  In  the  specimen  shown  in  fig.  41 
the  int'mdibulum  ethmoidale  might  continue  its  development 
or  pouching  lateral  to  the  frontal  recess  and  frontal  furrows 
and  thus  form  the  frontal  sinus.  The  aforementioned  condi- 
tions are  met  with  in  the  adult  nose,  and  all  may  be  accounted 
for  by  studying  the  varying  fetal  condition.  In  a  general 
way  we  may  sav  that,  when  the  frontal  sinus  develops  from 
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an  anterior  ethmoid  cell,  the  adult  sinus  will  have  a  nasofrontal 
duct — the  tortuosity  of  the  duct  depending  upon  the  cell  from 
which  the  sinus  developed  and  upon  the  degree  of  develop- 
ment and  the  disjjosition  of  the  other  anterior  ethmoid  cells. 
On  the  other  hand,  when  the  frontal  sinus  develops  bv  a  direct 
extension  of  the  frontal  recess  there  will  in  all  likelihood  be 
no  true  nasofrontal  duct.  ( )ccasionally  the  adult  frontal  sinus 
has  two  nasofrontal  ducts.  This  is  explained  by  the  fact  that 
the  sinus  at  times  develops  from  two  anterior  ethmoid  cell?. 
In  many  instances  the  frontal  sinus  i<  in  reality  nothing  other 
than  an  extensively  developed  anterior  ethmoid  cell. 

TiiK  cKM.ri-Ai-;  i-:tii.m()ii)alks. 

The  ethmoidal  cells  all  develop  from  jireformed  furrows  or 
recesses.  They  are  nothing  but  extensions  from  some  of  the 
meatus  nasi  directly,  or  from  the  accessory  recesses  and  fur- 
rows of  the  meatus  nasi  medius  and  superior.  From  the  fron- 
tal furrows  of  the  recessus  frontalis,  and  from  the  furrows  of 
the  descending  ramus  of  the  meatus  medius.  the  anterior  group 
of  ethmoid  cells  develop.  From  the  ventral  and  superior  ex- 
tremity, and  the  superior  and  inferior  recesses  of  the  meatus 
superior;  and  the  meatus  suprema  1,  the  posterior  group  of 
ethmoid  cells  develop.  The  anterior  group  have,  therefore, 
their  ostia  opening  inferior  to  the  attached  border  of  the  con- 
cha nasalis  media,  and  the  posterior  group  have  their  ostia 
opening  superior  to  it.  The  so-called  middle  group  of  eth- 
moidal cells  are  thus  classed  with  the  anterior  group,  and  the 
term  "middle  ethmoidal  cells"  is  dropped.  This  1  think  is  a 
better  classification  because  the  cells  of  the  bulla  are  closely 
associated  with  the  cells  of  the  frontal  recess. 

The  lateral  masses  of  the  ethmoid  bone  and  its  appendages, 
such  as  major  and  accessory  conchcC.  are  primitively  solid 
structures.  Later,  however,  the  lateral  masses  become  more 
or  less  honey-combed  or  labyrinth-like  by  the  developing 
ethmoidal  cells.  The  ethmoid  cells,  while  primarily  con- 
fined to  the  lateral  ethmoidal  masses,  frequently  extend  be- 
vond  these  limits  into  the  concha  media,  the  processus  uncin- 
atus.  and  the  agger  nasi.  The  bulla  ethmoidalis  is  practically 
always  ^hell-like,  due  to  a  cell  or  cells.  Anterior  ethmoid  cells 
may  <levelop  far  into  the  frontal  region,  and  in  many  cases 
might  I'C  cla.ssed  as  frontal  sinuses.     In  some  adult  specimens 


LATERAL  WALL  OF  THE  CAVL'M    NASI   IX    MAX.  341 

in  vvbidi  two  laruje  sinuses  are  present  on  the  same  side  of  the 
frontal  region,  it  is  (Hfficult  to  say  whether  they  are  both  fron- 
tal sinuses  or  extensively  developed  anterior  ethmoidal  cells. 
Developrneptally,  in  many  cases,  they  are  ethmoid  cells,  and 
loixjgraphically  they  siiould  be  classed  as  frontal  sinuses. 
<  'ccasionally  the  posterior  ethmoid  cell  which  develops  from 
the  meatus  nasi  suprema  I  extends  into  the  sphenoidal  sinus. 
'JMie  superior  and  the  supreme  conch?e  usually  become  more 
or  less  shell-like  in  the  adult,  due  to  the  developing  posterior 
ethmoid   cells. 

In  the  formation  of  the  ethmoid  labyrinth  there  is  no  uni- 
formity. In  a  general  way  the  anterior  group  of  ethmoidal 
cells  is  ventral  to  the  jxjsterior  group.  There  is.  however,  at 
times,  considerable  overlapping  of  the  two  groups.  Each 
cell  as  it  grows  from  a  preformed  furrow  or  recess  tends  more 
or  less  towards  the  cribriform  plate  of  the  ethmoid  bone. 
Even  though  a  certain  cell  has  its  anlage-point  farther  inferior 
than  another  cell,  it  may  outgrow  its  neighbor  and  force  the 
latter  to  progress  m  a  direction  other  than  to  which  it  was 
primarily  directed.  Later  the  cells  in  the  honeycombing  of  the 
lateral  ethmoidal  masses  grow  in  almost  any  direction.  Some- 
times the  intersening  walls  break  down  and  larger  single  cav- 
ities are  thus  formed.  Seydel  very  aptly  says :  "  .  .  . 
die  Zellen  der  verschiedenen  Reihen  stehen  gewissennassen 
im  Wettkampf  mit  einander,  bald  iiberwiegen  die  der  einen. 
bald  die  der  anderen  Reihe.  Daher  verlaufen  die  Trennungs- 
linien  zwischen  den  Reihen  keineswegs  immer  genau  wie  die 
Muschelurspriinge." 

TIIR  SIXl'S  SPITKX()II)AI,IS. 

Of  the  sinus  sphenoidalis  little  need  be  said  in  this  paper. 
It  is  primitively  nothing  but  a  constriction  from  the  dorsal 
and  superior  portion  of  the  nasal  fossa,  a  fact  already  pointed 
out  by  Dur.sy.  This  constriction  of  the  nasal  fossa  in  the  for- 
mation of  the  anlage  of  the  sphenoidal  sinus  is  evident  fairly 
early,  and  at  birth  the  sinus  is  comparatively  well  advanced  in 
most  instances. 

Its  further  development  depends,  of  course,  just  as  in  the 
other  sinuses,  upon  the  simultaneous  growth  of  the  sac  and 
the  resorption  of  bone.  In  this  manner  the  sphenoidal  cavity 
becomes  well  established  in  the  body  of  the  sphenoid  bone. 
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In  the  frontal  section  shown  in  fig.  20  we  have  represented 
the  manner  of  constriction  of  the  superior  and  dorsal  portions 
of  the  nasal  fossae  in  the  formation  of  sphenoidal-sinus  an- 
lages.  Later  the  sinuses  are  represented  by  very  shallow  pits 
and  by  the  5th  month  of  extrauterine  life  the  sinuses  are  well 
established   (fig.  42). 

\\     Some  Later  Developmental  Changes  on  the  Lateral 
Wall  as  Presented  in  the  Adult  Xose. 

It  is  not  necessary  to  consider  the  adult  lateral  nasal  wall  in 
detail  since  the  general  anatomy  is  so  well  known,  and  besides 
the  descriptions  of  the  late  fetal  conditions  as  given,  would  in 
a  measure  be  duplicated  in  a  detailed  description  of  the  adult 
lateral  wall.  There  are,  however,  certain  conditions  and  rela- 
tions of  great  importance  which  develop  much  later,  and  vary- 
ing opinions  are  entertained  on  some  of  these  points.  We  will, 
therefore,  in  subsequent  paragraphs  consider  the  later  devel- 
opmental changes  with  especial  reference  to :  ( 1 )  the  number 
of  ethmoidal  conchae  in  the  adult;  (2)  the  ethmoid  cells  with 
especial  reference  to  their  ostia ;  (3)  the  ostia  maxillaria : 
(4)  the  relations  of  the  nasofrontal  duct  with  especial  refer- 
ence to  the  manner  of  communication  of  the  frontal  sinus  with 
the  meatus  nasi  medius. 

THE  number  of  ethmoidal  COXCHAK   IX   THE  ADULT. 

In  previous  paragraphs  we  dwelt  at  some  length  on  the 
number  of  ethmoidal  conchae  that  are  differentiated  before 
birth.  We  found  that  the  number  varied  from  three  to  five ;  with 
four  major  conchal  folds  in  tlie  ethmoidal  region  rather  com- 
mon, and  five  not  at  all  unusual.  The  concha  suprema  111 
early  loses  its  identity  in  the  vast  majority  of  cases.  This  is 
also  true  of  the  concha  suprema  II ;  however  it  is  as  a  rule 
somewhat  farther  delayed.  The  c(uestion  naturally  arises :  how 
far  does  the  reduction  in  ethmoidal  conchae  progress?  and 
what  is  the  average  number  of  conchae  in  the  adult  in  a  large 
series  of  specimens? 

Naturally  in  the  cases  where  the  meatus  suprema  I  is  very 
shallow  and  short,  it  becomes  a  personal  equation  as  to  whether 
the  shallow  furrow  should  be  considered  as  a  meatus  or  merely 
as  a  groove  on  the  medial  surface  of  the  concha  superior.     In 
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one  case  it  means  an  extra  concha;  in  the  other  the  whole 
ethmoidal  mass,  superior  to  the  concha  media  is  considered  as 
the  concha  superior.  This  is  doubtless  the  reason  why  writers 
differ  so  widely  in  their  results.  Again,  the  accessory  concha 
in  the  meatus  superior,  when  well  developed,  is  at  times  erron- 
eously considered  as  the  concha  superior.  This,  of  course, 
leads  to  divergent  results  as  to  the  number  of  ethmoidal  con- 
chae  that  are  present  in  the  adult  nose. 


Fig.  4.5  (X  10)  Drawing  of  a  frontal  section  through  the  lateral 
wall  of  the  nasal  cavity  of  a  7-months  fetus  (series  C,  slide  8).  The 
section  is  in  the  region  of  the  accessor}'  concha  of  the  superior 
meatus.  It  shows  the  well  developed  "crista  suprema"  of  the  con- 
cha media,  also  the  marked  curling  of  the  latter  concha. 


Zuckerkandl  in  "120  Kopfhalften"  of  adults  found  two 
ethmoidal  conchae  in  24  of  them,  and  three  ethmoidal  conchae 
in  96  of  them.  In  this  number  he  found  his  "mittlere  Siebbein- 
muschel  operkulisiert'  in  11  instances.  According  to  some  of 
his  figures  he  has  at  times  considered  my  accessory-  concha  of 

kthe  meatus  superior  as  his  "mittlere  Siebbeinmuschel."  If  we 
subtract  1 1  cases  from  the  96  and  add  them  to  the  24,  we  would 
I 
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presumably  have  a  better  ratio  for  comparison  with  other  re- 
sults. The  accessory  concha  of  the  meatus  superior  is  very 
prominent  in  some  adult  noses,  and  a  large  number  of  speci- 
mens show  at  least  a  rudimentary  accessory  concha. 

The  fourth  annual  report  of  the  committee  of  collective  in- 
vestigation of  the  Anatomical  Society  of  Great  Britain  and 
Ireland,  gives  the  following-  results:  Out  of  152  observations. 
3  cases  are  reixjrted  with  but  one  ethmoidal  concha ;  85  cases 
with  two  ethmoidal  conchae ;  62  cases  with  three  ethmoidal 
conchae ;  and  2  cases  with  four  ethmoidal  conchae.  This  re- 
port is  .the  result  of  fifteen  subreports  from  as  many  different 
schools,  with  presumably  a  larger  number  of  observers.  It  is,, 
therefore,  difficult  in  such  a  report  to  have  uniformity  in  ob- 
servation because,  as  stated  before,  the  personal  equation  as  to 
what  should  be  considered  a  concha  in  the  cases  where  the 
differentiation  is  slight,  is  obviously  great.  The  report  shows 
that  in  a  few  instances  the  reduction  in  ethmoidal  conchae  has 
progressed  but  little.  The  number  of  times  that  three  ethmoi- 
dal conchae  are  ])resent  in  tlie  adult  nose  is  rather  low  in  the 
above  report,  as  compared  with  the  statements  of  other  ob- 
servers. Unless  one  continually  remember  the  late  fetal  con- 
ditions, he  is  apt,  in  many  cases,  not  to  recognize  the  concha 
suprema  I  in  the  adult  nose,  ;.  c,  when  the  concha  is  very 
rudimentary. 

I  recently  examined  120  adult  lateral  nasal  walls,  with 
especial  reference  to  the  number  of  major  ethmoidal  conchae. 
I  found  that  7^  specimens  presented  three  ethmoidal  conchae, 
and  the  remaining  45  specimens  but  two  ethmoidal  conchae. 
A  few  of  the  specimens  were  suggestive  of  having  four  eth- 
moidal conchae.  I  find  that  the  ostium  of  the  ethmoidal  cell 
which  develops  from  the  meatus  suprema  I  is  very  often  a  good 
point  for  orientation  in  determining  the  presence  of  a  concha 
suprema  I  (adult). 

According  to  Zuckerkandl's  series  and  the  series  I  exam- 
ined, we  should  consider  the  adult  ethmoidal  reg^ion  as  usually 
presenting  three  ethmoidal  conchae  rather  than  two. 

THU  ETHMOID  CKI.LS   AM)  TIIKIR  OSTIA. 

In  a  previous  paragraph  on  the  anlages  of  the  ethmoidal 
cells  we  divided  them  into  two  groups — anterior  and  posterior. 
All  those  cells  that  have  their  ostia  opening  inferior  to  the  at- 
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tached  border  of  the  concha  nasahs  media  may  be  designated 
as  anterior  ethmoidal  cells ;  and  those  that  have  their  ostia 
opening  superior  to  the  attached  border  of  the  concha  nasa.'s 
media  may  be  designated  as  jxjsterior  ethmoidal  cells.  The 
anterior  group  are  in  a  general  way  ventral  to  the  posterior 
group;  however  there  is  at  times  considerable  overlapping  of 
the  two  groups. 

The  posterior  group  of  cells.  The  posterior  group  of  cells 
communicate  with  the  meatus  nasi  superior  and  suprema  1. 
The  latter  meatus  is  present,  according  to  my  specimens,  in 
62.5  per  cent  of  cases ;  and  75  per  cent  of  the  positive  speci- 
mens have  a  posterior  ethmoid  cell  opening  into  this  meatus. 
In  some  instances  the  cell  which  opens  into  the  meatus  suprema 
I  is  very  large  and  it  may  encroach  upon  the  lumen  of  tlie 
sphenoidal  sinus.  Rarely  two  posterior  ethmoidal  cells  com- 
municate with  the  meatus  suprema  I. 

It  is  a  constant  condition  to  have  posterior  cells  opening  into 
the  superior  meatus.  According  to  my  specimens  we  invaria- 
bly have  a  ixjsterior  ethmoid  cell  opening  at  the  superior  and 
ventral  extremity  of  the  superior  meatus.  The  latter  cell  very 
frequently  extends  into  the  body  of  the  concha  media,  and  at 
times  is  excessively  large.  In  previous  paragraphs  vve  spoke 
of  an  accessory  concha  of  the  superior  meatus.  We  will  recall 
the  presence  of  recesses,  inferior  and  superior  to  the  latter 
concha — these  recesses  early  giving  evidence  of  cell-anlages. 
If  we  carefully  look  over  a  series  of  adult  specimens  we  will 
in  many  cases  see  evidences  of  this  accessory  concha,  which  at 
times  is  well  fonned.  Since  the  fetus  gave  evidence  of  devel- 
oping cells  from  the  two  recesses  mentioned  we  would  in  the 
adult  expect  to  find  ostia  of  posterior  ethmoidal  cells  in  these 
positions.  Twenty-six  per  cent  of  my  specimens  showed  a 
posterior  cell  opening  in  the  position  of  the  superior  recess, 
and  in  .^0  per  cent  of  cases  a  posterior  cell  opened  in  the  posi- 
tion of  the  inferior  recess. 

To  recapitulate:  The  posterior  ethmoidal  cells  open  into 
the  meatus  nasi  superior  and  suprema  I.  The  latter  meatus  is 
present  in  62.5  per  cent  of  adult  cases,  and  in  75  per  cent  of  in- 
stances this  meatus  has  a  posterior  ethmoidal  cell  communi- 
cating with  it.  The  superior  meatus  has  in  100  per  cent  of 
cases  a  cell  communicating  with  it  at  its  ventral  and  superior 
termination.     The  superior  meatus  has  also  in  26  per  cent  of 
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instances  a  cell  opening  into  the  superior  recess,  and  in  50  per 
cent  of  cases  a  cell  opening  into  the  inferior  recess. 

These  adult  conditions  justify  our  conclusions  with  refer- 
ence to  cell-anlages  in  the  fetus  and  young  child. 

The  anterior  group  of  cells.  It  will  be  recalled  that  we  re- 
ferred to  anlages  of  anterior  ethmoidal  cells  in  both  the  ascend- 
ing and  descending  rami  of  the  meatus  nasi  medius,  /.  e.,  in 
the  regions  of  the  bullar  furrows  and  the  frontal  recess.  If 
now  we  examine  a  series  of  adult  specimens  we  will  notice  in 
the  positions  of  the  former  cell-anlages  that  we  now  have  ostia 
of  cells.  My  series  of  specimens  indicate  that  in  100  per  cent 
of  cases  anterior  ethmoid  cells  have  their  ostia  in  the  position 
of  the  suprabullar  recess  or  furrow.  The  cells  that  open  in 
this  position  vary  in  number  from  one  to  three.  They  are 
directed  variously  behind  the  bulla  ethmoidalis,  thus  causing 
the  latter  structure  to  be  hollowed  out  and  shell-like  and  at 
times  excessively  large.  Some  of  the  cells  with  their  ostia 
in  the  position  of  the  suprabullar  recess  may  also  be  directed 
towards  the  cribriform  plate  or  towards  the  frontal  smus.  I 
find  in  13  per  cent  of  instances  that  there  is  an  ostium  on  the 
medial  surface  of  the  bulla  ethmoidalis,  or  in  the  position  of 
the  original  bullar  furrow  (fig.  31).  In  11  per  cent  of  cases 
an  ostium  is  found  in  the  position  of  the  infrabullar  furrow. 
The  cells  that  communicate  with  the  middle  meatus  in  the 
location  of  the  latter  two  places  are  usually  very  small. 

The  anterior  ethmoidal  cells  that  develop  in  the  region  of 
the  ascending  limb  of  the  middle  meatus,  i.  e.,  in  the  region  of 
the  frontal  recess,  are  very  variable  in  size  and  position.  The 
number  of  adult  cells  depends  largely  upon  the  degree  of  dif- 
ferentiation of.  frontal  furrows  in  the  fetus.  Some  of  the  cells 
in  this  position  open  directly  into  the  middle  meatus,  others 
into  the  superior  and  ventral  extremity  of  the  infundibulum 
ethmoidale.  Some  also  open  into  the  suprabullar  recess.  Some 
of  these  anterior  ethmoidal  cells  may  extend  towards  the  fron- 
tal sinus  so  that  it  is  difficult  to  say  whether  the  cavity  is  that 
of  a  frontal  sinus  or  that  of  an  anterior  ethmoidal  cell.  The 
ventral  and  superior  end  of  the  infundibulum  ethmoidale  also 
frequently  expands  into  an  anterior  ethmoidal  cell,  which  at 
times  is  large. 
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THE  CONCHAL  AIR  CELLS. 

As  was  Stated  in  a  previous  paragraph  there  is  no  uniform- 
ity in  the  development  and  arrangement  of  the  cells  of  the 
ethmoid  labyrinth.  It  will  be  recalled  that  the  cells  develop 
from  preformed  furrows,  and  that  the  former  gradually  ex- 
tend into  the  lateral  masses  of  the  ethmoid  bone.  In  this  man- 
ner the  lateral  ethmoidal  masses  which  were  primitively  solid 
structures  become  more  or  less  labyrinth-like  as  age  advances. 
The  individual  cells  are  usually  separated  by  thin  osseous 
plates,  or  as  in  some  adult  cases,  merely  by  mucous  membrane 
— the  bony  partition  having  been  resorbed.  Again  the  inter- 
vening walls  may  be  entirely  gone  and  one  or  the  other  group 
of  cells  may  be  replaced  by  a  large  cavity.  Many  of  the  eth- 
moid cells  are  completed  by  the  articulation  of  the  ethmoid 
with  neighboring  bones. 

These  cells  in  many  cases  are  not  confined  to  the  limits  of 
the  lateral  ethmoidal  masses.  They  hollow  out  the  superior 
and  supreme  ethmoidal  conchs  so  that  in  the  adult  these 
conchae  are  merely  thin  shell-like  medial  boundaries  of  pos- 
terior ethmoidal  cells.  The  cells  also  at  times  extend  into  the 
sphenoidal  sinuses,  and  also  encroach  upon  the  lumina  of  the 
frontal  sinuses.  Should  the  intervening  walls  break  down  we 
would  have  established  a  communication  between  either  of  the 
sinuses  and' certain  of  the  ethmoidal  cells.  Ethmoid  cells  very 
frequently  extend  into  the  ventral  extremity  of  the  concha 
media,  into  the  ventral  extremity  of  the  processus  uncinatus, 
and  into  the  agger  nasi.  The  bulla  ethmoidalis  is  almost  in- 
variably shell-like  because  of  air  cells.  At  times  the  concha 
nasalis  media  contains  multiple  air  cells  or  it  may  contain  a 
very  large  single  cell  which  causes  the  concha  to  look  bleb-like. 
It  is  very  common  for  the  posterior  ethmoid  cell  which  devel- 
ops from  the  ventral  and  superior  extremity  of  the  meatus  nasi 
superior  to  extend  beyond  the  limits  of  the  lateral  ethmoidal 
mass  into  the  concha  media.  Sometimes  a  cell  develops  from 
the  so-called  sinus  of  the  concha  media,  which  more  or  less  hol- 
lows out  the  ventral  extremity  of  the  concha.  Anterior  eth- 
moidal cells  may  also  extend  into  the  concha  media.  The  cells 
that  extend  into  the  agger  nasi  and  processus  uncinatus  may 
communicate  either  with  the  meatus  medius  directly  or  with 
the  superior  and  ventral  extremity  of  the  infundibulum  eth- 
moidale.    The  concha  nasalis  media  at  times  curls  laterally  and 
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superior!}  and  thus  forms  the  so-called  sinus  of  the  middle  con- 
cha. This  curling  is,  however,  not  extensive  as  a  rule  and  the 
area  included  by  it  always  opens  freely  into  the  middle  meatus. 
It  is  usually  unimportant. 

These  conchal  cells  have  led  to  conflicting  and  some  erron- 
eous theories  as  to  their  genesis.  They  surely  are  nothing 
other  than  ethmoidal  cells  which  have  developed  beyond  the 
limits  of  the  lateral  ethmoidal  masses  into  the  appendages  of 
the  masses.  /.  c,  into  the  conchae.  Occasionally  a  cell  devel- 
ops into  the  concha  media  which  has  its  anlage-ix)int  on  the 
lateral  surface  of  this  concha  (figs.  34  and  35). 

These  conchal  cells  may  become  the  seat  of  pathologic 
conditions,  just  as  do  other  paranasal  chambers,  but  the  cells 
do  not  in  any  manner  owe  their  origin  to  such  conditions.  For 
a  further  consideration  on  conchal  cells  the  reader  is  referred 
to  a  previous  paper  by  the  writer  bearing  directly  on  these 
cells. 

THE    OSTIA    MAXII.I.AKIA. 

In  this  connection  little  need  be  said  about  the  ostium  max- 
illare.  In  the  adult  it  of  course  is  in  the  i>osition  of  the  prim- 
itive sinus  maxillaris.  /'.  c.  the  adult  ostium  corresponds  in 
position  to  the  evagination  of  the  mucous  membrane  in  the 
infundibulum  ethmoidale  for  the  formation  of  the  anlage  of 
the  sinus  maxillaris.  The  formation  of  the  ostium  maxillare 
was.  therefore,  considered  in  previous  paragraphs  and  nothing 
further  need  be  added  here.  While  the  ostium  maxillare  may 
be  primitive!}  double,  i.  e.,  the  anlage  of  the  sinus  maxillaris 
may  be  represented  by  a  double  pouching,  it  (the  ostium)  at 
times  becomes  duplicated  later  in  life.  This  latter  duplication 
of  the  ostium  needs  to  be  considered  since  certain  later  devel- 
opmental processes  are  involved.  Very  frequently  there  is  also 
an  ostium  present  in  the  adult  nose  which  communicates 
directly  between  the  sinus  maxillaris  and  the  meatus  nasi 
medius.  This  ostium  is  not  present  in  the  fetus  and  young 
child,  hence  a  later  develoijmental  process  is  here  involved.  In 
order  to  complete  the  consideration  of  the  various  develop- 
mental stages  of  the  lateral  nasal  wall  it  will  be  necessary 
brieflv  to  consider  the  duplication  of  the  ostium  maxillare  and 
the  ostium   maxillare   accessorium. 

The  ostium  maxillare  accessorium.  In  a  previous  pa])er  I 
referred  to  the  frequent  occurrence  oi  an  accessory  aperture 
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of  the  sinus  maxillaris.  In  the  same  article  1  dwelt  briefly  on 
the  theories  held  by  several  writers  as  to  the  genesis  of  this 
opening,  and  stated  that  I  hoped  to  study  the  accessory  aper- 
ture more  extensively  in  the  fetus  and  child,  to  see  whether 
the  Oldening,  after  all.  at  times,  did  not  have  an  embryclogic 
significance.  Since  then  I  have  had  the  opportunity  of  exam- 
ining a  larger  number  of  specimens  of  the  lateral  nasal  wall  of 
the  adult,  child,  and  fetus. 

This  accessory  ostium  is.  as  a  rule,  situated  in  the  membran- 
ous portion  of  the  lateral  wall  of  the  middle  meatus,  a  short 
distance  above  the  cephalic  and  attached  border  of  the  inferior* 
nasal  concha,  at  about  the  junction  of  its  middle  and  posterior 
thirds.  In  so:ne  instances  the  accessory  ostium  is  found  im- 
mediately dorsal  to  the  infundibulum  ethmoidale — occasionally 
actuallv  extending  into  the  latter.  This  accessory  ostium  is 
usually  single  but  occasionally  it  is  duplicated,  and  rarely  three 
accessory  apertures  are  present  in  this  portion  of  the  middle 
meatus.  The  aperture  must  not  be  confused  with  the  duplica- 
tion of  the  ostium  maxillare  which  is  located  in  the  depth  of 
the  infundibulum  ethmoidale:  however  at  times  very  near  its 
dorsal  extremity. 

Nathaniel  Highmore.  who  apparently  was  the  first  anatomist 
to  describe  the  maxillary-  sinus,  does  not  mention  anything 
about  this  accessory  ostium.  J.  Cruveilhier  refers  to  an  orifice 
in  the  middle  meatus,  apparently  the  accessory .  ostium  of  the 
sinus  maxillaris.  which  he  considers  the  "plus  ordinairement 
i'orificc  du  sinus  maxillaire."  Further  he  says  that  **Cet  orifice 
semble  manquer  quelquefois  :  on  le  trouve  alors  au  niveau  de  la 
partie  moyenne  de  linfundibulum  :  on  dirait,  dans  ce  cas.  que 
le  sinus  maxillaire  communique  directem^nt  avec  les  sinus 
frontaux  et  non  avec  les  fosses  nasales."  He  also  calls  atten- 
tion to  the  fact  that  the  maxillary  sinus  may  possess  two  aper- 
tures: "11  n'est  pas  rare  de  voir  le  sinus  maxillaire  commun- 
iquer  a  la  fois  et  dans  le  meat  moyen  et  dans  I'infundibulum." 

From  the  above  we  must  conclude  that  Cruveilhier  consid- 
ered the  accessory  aperture  as  the  more  regular  ostium  of  the 
sinus  maxillaris.  but  recognized  that  it  is  inconstant.  He  er- 
roneouslv  thought  that  the  ostium  maxillare.  which  is  constant 
and  communicates  with  the  infundibulum  ethmoidale.  was  not 
always  present,  and  when  it  was  present,  that  the  maxillary 
sinus  coinnnmicated  with  the  frontal  sinus  and  not  with  the 


350  jAOJI!  PARSONS  SCHAKFl-KK. 

middle  meatus.  We  only  rarely  have  direct  communication 
between  the  frontal  and  maxillary  sinuses  (Cryer,  Brophy,  and 
J.  P.  Schaefifer  have  reported  such  cases).  While  from  a  practical 
ix)int  of  view  the  frontal  sinus  communicates  with  the  maxil- 
lary sinus  in  jnany  cases,  due  to  the  infundibulum  ethmoidale 
acting  as  a  gutter  between  the  frontal  region  and  the  ostimn 
maxillare,  we  have  no  right  to  say  that  the  two  sinuses  are  in 
communication  with  each  other  directly.  ]n  all  cases  the  sinus 
maxillaris  communicates  indirectly  with  the  meatus  medius 
by  way  of  the  hiatus  semilunaris.  Gosselin,  however,  recog- 
nized that  the  sinus  maxillaris  constantly  communicated  with 
the  "Trichter"  (infundibulum  ethmoidale).  Henle  figures  an 
accessory  opening  of  the  sinus  maxillaris  under  the  name 
"unbestandige  Communicationsofifnung."' 

Giraldes  in  100  cadavers  found  this  accessory  ostium  "acht 
bis  zehn  Mai."  Zuckerkandl  reports  it  present  "in  jedem 
neunten  bis  zehnten  Falle."'  Chiari  and  Hajek  found  an  ac- 
cessory ostium  in  every  fifth  case.  Turner  found  it  four  times 
in  nine  dissections.  In  a  former  paper  I  reported  an  accessory 
maxillary  ostium  present  thirty-five  times  out  of  80  specimens 
examined,  or  a  percentage  of  43.75.  Three  of  the  specimens 
presented  two  accessory  ostia.  or  a  percentage  of  3.75. 

Since  the  publication  of  the  aforementioned  paper  my  atten- 
tion was  directed  to  a  report  (Fourth  annual  report  of  the 
committee  of  collective  investigation  of  the  Anatomical  Society 
of  Great  Britain  and  Ireland)  which  was  inadvertently  over- 
looked before.  This  report  covers  the  examination  of  152 
specimens.  In  this  number  of  specimens  it  was  found  that  53 
per  cent  of  maxillary  sinuses  possessed  but  one  aperture  (pre- 
sumably the  ostium  maxillare)  ;  44.1  per  cent,  two  apertures 
(presumably  the  regular  ostium,  and  either  the  duplication  of 
the  latter  or  the  ostium  accessorium)  ;  and  2.9  per  cent,  three 
apertures  (presumably  two  accessory  ostia  besides  the  regular 
aperture).  The  sinus  maxillaris  communicated  with  the  in- 
fundibulum ethmoidale  by  two  apertures  (a  duplication  of  the 
regular  ostium)  in  17.6  per  cent  of  cases.  In  this  report  no 
mention  is  made  as  to  what  is  considered  a  duplication  of  the 
normal  aperture.  In  some  cases  an  accessory  ostium  is  placed 
immediately  dorsal  to  the  infundibulum  ethmoidale,  in  fact 
is  very  often  continuous  with  the  infundibulum.  I  imagine  that 
some  of  the  latter  cases  are  included  among  the  17.6  per  cent 
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of  ^pecinlens.  I'nless  the  opening  were  wholly  included  within 
the  dorsal  end  of  the  infundibuluni  I  considered  the  aperture  as 
an  accessory  ostium,  communicating  directly  between  the  sinus 
maxillaris  and  the  meatus  nasi  medius,  and  not  as  a  duplication 
of  the  ostium  maxillare  proper.  With  this  fact  kept  in  mind 
the  above  report  agrees  closely  with  the  figures  in  my  former 
paper  and  also  with  the  results  obtained  in  the  following  series. 

I  recently  examined  125  adult  specimens  (including  those 
of  my  former  series)  of  the  lateral  nasal  wall  and  found  that 
53  of  them  had  accessory  ostia  communicating  directly  between 
the  maxillary  sinus  and  the  middle  meatus — a  percentage  of 
42.4.  Three  of  the  specimens  presented  two  such  openings — - 
a  percentage  of  2.4. 

J.  A.  Giraldes  was  apparently  the  first  to  consider  this  open- 
ing from  a  developmental  point  of  view.  He  came  to  the 
conclusion  "dass  in  alien  Fallen,  wo  diese  abnorme  Oeflfnung 
besteht,  sie  immer  das  Product  eines  pathologischen  \'organges 
und  durch  eine  wirkliche  Perforation  zu  Stande  gekommen 
ist."  He,  however,  considered  this  aperture  much  less  com- 
mon than  it  is,  thinking  it  present  in  only  8  or  10  per  cent  of 
instances.  Giraldes  bases  his  pathologic  theory  on  the  fact 
that  he  had  the  privilege  of  following  the  "Entwicklungsphasen 
von  der  \'erdunnung  der  Schleimhaut  des  Ganges  bis  zur 
volstandingen  Durchbohrung.''  Zuckerkandl  corroborates  the 
thinning  of  the  mucous  membrane,  but  does  not  hold  to  the 
pathologic  theory.  The  latter  author  has  seen  some  cases 
where  an  accessory  aperture  was  caused  by  the  gradual  wear- 
ing of  a  "'zugespitzer  Hakenfortsatz  der  Xasenscheidewand," 
which  finally  resulted  in  an  opening  on  the  lateral  wall  of  the 
middle  meatus. 

While  some  accessory  apertures  are  obviously  due  to  a 
pathologic  process  as  suggested  by  Giraldes,  and  others  are 
caused  in  a  mechanical  manner  by  spurs  on  the  nasal  septum, 
as  suggested  by  Zuckerkandl,  we  certainly  must  look  else- 
where in  the  vast  majority  of  cases  to  find  the  genesis  of  this 
very  common  aperture. 

I  agree  that  there  is  a  thinning  of  the  mucous  membrane  in 
the  position  of  the  accessory  ostium,  but  believe  that  the  ex- 
planation for  this  is  found  in  the  development  of  the  sinus 
maxillaris.  In  infancy  the  walls  of  the  sinus  maxillaris  are 
comparatively  very  thick.     We  know  that  the  sinus  cavity  in- 
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creases  by  the  simultaneous  growth  of  tlie  sac  and  the  resorp- 
tion of  surrounding  tissue,  these  processes  taking  place  pari 
passu  with  the  growth  of  the  face.  In  this  manner  the  sinus 
walls  become  thinner,  up  to  a  limit,  as  age  advances.  The 
thinning  out  apparently  progresses  unevenly,  as  evidenced  by 
the  very  uneven  walls  of  many  adult  cavities.  On  the  base  or 
medial  wall  of  the  cavity  we  have  an  area  that  is  in  time  conf- 
posed  of  merely  two  layers  of  abutting  mucous  membrane,  one 
the  mucous  membrane  of  the  middle  meatus,  and  the  other  the 
mucous  membrane  of  the  maxillary  sinus.  These  two  layers 
of  mucous  membrane  with  no  intervening  bone  offers  very 
little'  resistance  to  the  growing  maxillarv  cavity.  In  time  they 
])ecome  so  thinned  out  and  attenuated  in  many  instances  that 
ultimately  an  opening  is  formed,  thus  establishing  the  ostium 
maxillare  accessorium.  This  reminds  one  of  the  earlv  thin- 
ning and  attenuation  and  ultimate  rupture  of  the  two  layers 
of  abutting  epithelium — the  bucconasal  membranes — in  the 
establishment  of  the  primitive  choanre. 

If  we  accept  this  view,  and  to  me  it  seems  plausible,  as  to 
the  genesis  of  the  ostium  maxillare  accessorium.  we  would  not 
expect  to  find  the  ostium  in  fetuses  nor  in  young  children.  We 
would  neither  expect  to  find  often  this  accessory  aperture  in 
the  young  adult,  /.  c,  before  the  twentieth  year  of  age.  We 
would,  however.  especiall\-  look  for  it  in  the  more  advanced 
adult,  after  the  walls  of  the  sinus  maxillaris  have  been  thinned 
out  by  the  large  adult  cavity.  This  is  in  accord  with  my  re- 
sults. I  have  never  been  able  to  find  the  ostium  maxillare 
accessorium  in  the  fetus  nor  in  the  child.  It  occurs,  as  far  as 
my  observations  would  indicate,  only  in  the  adult.  I  have 
found  it  in  adults  between  the  ages  of  twenty  and  ninety  years. 
It  is  a  very  frequent  ai>erture  from  thirty-five  years  on.  Sym- 
ington likewise  never  found  the  accessory  ostium  in  children. 
He  says:  "In  children  I  have  never  found  more  than  one  aper- 
ture, viz.,  that  into  the  infundibulum." 

I  have,  therefore,  come  to  the  conclusion  that  the  ostium 
maxillare  accessorium  is  in  most  instances  established  by  the 
developing  sinus  maxillaris.  The  growth  of  the  sinus  causes 
the  two  layers  of  abutting  luucous  membrane  to  become  thinned 
out  and  attenuated,  ultimately  resulting  in  an  opening  in  very 
many  adult  noses.  Some  are  doubtless  due  to  a  pathologic 
process,  and  others  produced  in  a  mechanical  manner  bv  se])tal 
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spurs.     Enlarjjed  niitUlle  conclue  may  a'.so  wear  Imles  into  the 
maxillary  sinus  in  this  jxisition  ;  this  is.  however,  rare. 

The  duplication  of  the  ostium  maxillarc.  in  a  previou-; 
parafjraph  I  spoke  of  the  flouble  pouching  of  the  primitive 
maxillarv  sinu<i.  r>\  tlic  di-^tal  fusion  of  the  two  pouches  the 
paints  of  evagination  W(  uld  remain  as  the  adult  ostia  maxil- 
laria.  vet  the  adult  cavity  would  he  sin.s:le.     Other  duplications 


Bnlla  ethmoidali* 
Reetuvt  frontali* 


Sintts  /rotttalU 


Infiindibnlum  ethmoi 
daU 


Fig.  46  A  semidiagramraatic  drawing  of  an  adult  lateral  nasal 
wall.  The  concha  nasalis  media  is  represented  as  partly  cut  away 
so  as  to  expose  the  underlying  structures.  Note  the  nasofrontal 
relations,  and  that  there  is  no  true  nasofrontal  duct.  The  frontal 
sinus  presumably  df  veloped  'ly  an  extension  of  the  frontal  recess 
directly.  Compare  this  with  the  conditions  represented  in  figs.  47, 
48  and  49. 


of  the  reo^ular  maxillary  ostium  are  doubtless  caused  in  a  man- 
ner similar  to  the  establishment  of  the  ostium  accessorium, 
i.  e..  by  the  attenuation  and  ultimate  rupture  of  the  mucous 
membrane  in  this  position.  The  same  conditions  prevail  here 
as  in  the  position  of  the  ostium  accessorium,  since  it  is  in  the 
immediate  neighborhood. 
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THE    COMMUNICATION'    OF   THK     FRONTAL     SINUS     WITH     THE 
MIDDLE    MEATUS. 

We  previously  considered  the  early  conditions  of  the  frontal 
recess  with  especial  reference  to  the  frontal  furrows  found  on 
its  lateral  wall.  Reference  was  made  to  the  possible  points  of 
origin  of  the  sinus  frontalis.     It  now  remains  briefly  to  con- 


Ductus  nasofrontalis 

Bulla  ethtnoidalis 
Jnfundibulum  ethmoi 
dale 


Ostium  maxillare 
accessorium 


Sinut  frontalis 


Processus 
uncinatus 


Fig.  47  A  semidiagranimatic  drawing  of  an  adult  lateral  nasal 
wall.  The  concha  nasalis  media  is  represented  as  partly  cut  away. 
Compare  the  nasofrQntal  relations  with  those  found  in  fig.  46.  In 
this  case  there  is  a  nasofrontal  duct  which  meets  the  infundibulum 
•ethmoidale  at  an  angle.  Some  of  the  secretion  from  the  frontal 
sinus  would  find  its  way  directly  into  the  meatus  medius,  and  the 
remainder  would  pass  into  the  superior  and  ventral  portion  of  the 
Infundibulum  ethmoidale.  The  frontal  sinus  in  this  case  presum- 
ably developed  from  an  anterior  ethmoid  cell. 


sider  the  ventral  and  superior  iX)rtion  of  the  meatus  medius 
\vith  especial  reference  to  the  manner  of  communication  of 
the  frontal  sinus  with  the  middle  nieatus  in  the  adult,  to  see 
whether  our  earlier  conclusions  on  this  portion  of  the  lateral 
nasal  wall  were  justifiable.  We  previously  concluded  that  the 
frontal  .'^inus  might  develop  from  the  frontal  recess  directly ; 
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from  one  or  more  anterior  ethmoid  cells  which  developed  from 
the  frontal  furrows ;  from  the  recess  and  a  cell ;  or  rarely  by 
direct  extension  of  the  superior  and  ventral  extremity  of  the 
infundibulum  ethmoidale.  In  figs.  46  to  49  we  have  semi- 
diagrammatic  representations  of  prevailing  adult  types  of 
nasofrontal  relations. 

In  fig.  46  the  frontal  sinus  is  continued  down  to  the  frontal 
recess,  that  is,  to  the  ventral  and  superior  portion  of  the  meatus 
medius.  In  such  a  case  there  is  no  true  nasofrontal  duct  and 
presumabh-  the  frontal  sinus  developed  by  a  direct  extension 
of  the  frontal  recess.  Note  that  the  infundibulum  ethmoidale 
ends  in  an  air  cell  and  that  it  is  not  continuous  with  the  frontal 
sinus.  Occasionally  in  these  instances  the  infundibulum  eth- 
moidale is  carried  much  nearer  to  the  frontal  sinus,  and  secre- 
tion from  the  latter  may  drain  almost  directly  into  the  ventral 
and  superior  portion  of  the  infundibulum. 

In  fig.  47  there  is  a  nasofrontal  duct.  This  represents  a  very 
common  condition.  Xote  that  while  the  infundibulum  eth- 
moidale is  not  continuous  with  the  nasofrontal  duct  it  never- 
theless meets  the  latter  duct  at  an  angle.  Secretions  from  the 
frontal  sinus  would  drain  partly  into  the  infundibulum  eth- 
moidale and  partly  into  the  middle  meatus  directly.  Doubt- 
less the  frontal  sinus  in  such  instances  developed  bv  the  exten- 
sion of  an  anterior  ethmoidal  cell  that  had  its  origin  in  one 
of  the  frontal  furrows. 

In  fig.  48  we  again  have  the  representation  of  a  prevailing 
condition  or  type.  There  is  again  a  nasofrontal  duct,  but  it  is 
not  in  line  with  the  infundibulum  ethmoidale.  Practically  all 
secretion  from  the  frontal  sinus  would  drain  into  the  meatus 
nasi  medius.  We  must  here  conclude  that  the  frontal  sinus 
developed  by  an  extension  of  an  anterior  ethmoidal  cell,  pre- 
sumably the  cell  from  the  first  frontal  furrow. 

In  fig.  49  the  infundibulum  ethmoidale  is  continuous  with 
the  nasofrontal  duct.  There  are  two  possibilities  of  develop- 
ment for  the  frontal  sinus  in  these  cases.  In  the  first  place  the 
infundibulum  ethmoidale  may  have  continued  its  development 
superiorly  and  ventrally.  lateral  to  the  frontal  furrows,  and 
then  enlarged  into  the  frontal  sinus.  Another  explanation 
may  be  found  in  the  fact  that  the  infundibulum  ethmoidale 
may  have  been  continuous  with  a  frontal  furrow ;  if  not  con- 
tinuous, the  intervening  lamella  of  tissue  may  have  been  re- 
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sorbet!  and  tlic  two  cliannels  thus  made  continuous.  It  is  not 
common  for  the  infundihulnm  ethmoidalc  to  he  directly  con- 
tinuous until  the  nasofrontal  duct.  At  first  sig-ht  it  may  appear 
so,  but  careful  dissection  will  show  that,  in  the  majority  of 
cases  where  intimate  relations  exist  between  the  infundibulum 
ethmoidale  and  the  nasofrontal  duct,  the  tzco  channels  meet 
each  other  at  varying  angles.     At  times  there  is  actually  a 


Ductus  tiasofron talis 
Infundibulum  ethmoidale 
Bulla  ethmoidalis 


Sin  us  fron  ta  lis 


Processus 
uncinaitis 


Ostium  maxillare 
accessorium 


Fig.  48.  A  semidiagrammatic  drawing  of  an  adult  lateral  nasal 
wall.  The  concha  media  is  again  represented  as  partly  cut  away  so 
as  to  expose  the  operculated  structures.  Compare  the  nasofrontal 
relations  with  those  represented  in  figs.  46  and  47.  Practically  all 
of  the  secretion  from  the  frontal  sinus  would  drain  directly  into  the 
meatus  nasi  niedius.  The  frontal  sinus  is  doubtless  an  extension  of 
an  anterior  ethmoidal  cell. 


slight  groove  connecting  the  two  channels.  We  have,  however, 
no  right  to  say  that  in  such  cases,  the  nasofrontal  duct  is 
directly  continuous  with  the  ventral  and  superior  end  of  the 
in f tuidibulum   ethmoidale. 

In  fig.  50  anterior  ethmoidal  cells  from  two  frontal  furrows 
are  developed  stifiiciently  to  be  called  frontal  sinuses.  I'oth 
communicate  with  the  frontal  recess  or  the  ventral  and  superior 
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portion  of  the  meatus  medius.  In  such  instances  the  interven- 
ing^ wall  may  break  tlown  and  an  adult  frontal  sinus  with  two 
nasofrontal  ducts  will  be  present.  Occasionally  we  find  a 
frontal  sinus  with  two  ducts  leading  from  it.  and  the  above 
explanation  for  such  a  condition  seems  plausible. 

If  we  take  all  the  cases  that  fall  under  the  types  as  repre- 
sented by  figs.  47  and  49.  they  will  include  about  56  per  cent 
of  my  s|>ecimens :  type.  fig.  47.  being  the  much  more  common  of 


Duehu  natofroHtalu  j  •  ^^|[^— |s/j»i«y>-o»la/« 
Injttndibu/nm  ethmoidale^ 
Bulla  ethmoidali* 


OttiHiH  maxillare 
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Fig.  49  A  semidiagi-amreatic  drawing  of  an  adult  lateral  nasal 
wall.  The  concha  nasalls  media  is  partly  cut  away.  The  infundi- 
bulum  ethmoidale  is  directly  continuous  with  the  nasofrontal  duct — 
a  condition  not  common. 


the  two.  In  a  previous  paper  these  two  types  were  included 
among  the  specimens  as  representing  positive  fronto-maxillary 
relations.  The  specimens  falling  under  the  type  as  represented 
by  fig.  46  will  also  frequently  fall  imder  the  above  classifica- 
tion. The  specimens  falling  under  the  type  as  is  represented 
by  fig.  48  will  include  approximately  40  per  cent  of  my  adult 
specimens.  The  latter  were  in  a  previous  paper  included 
among  the  specimens  as  representing  negative  fronto-maxil- 
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lary  relations.  Specimens  will,  of  course,  now  and  then  differ 
somewhat  from  these  types,  but  they  will  all  in  a  general  way 
fall  under  one  or  the  other  group. 

In  this  manner  we  can  account  for  two  frontal  sinuses  on 
one  side.  We  can  also  account  for  the  so-called  absence  of  a 
frontal  sinus.  Should  the  frontal  recess  or  an  anterior  eth- 
moidal cell  of  a  frontal  furrow,  stop  short  of  the  vertical  por- 


Bulla  ethmoidalis 


Infnndibuliim  eihmoh 
dale 


Sin  us  fron  ta les 
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Processus 
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Fig.  50  A  semidiagrammatic  drawing  of  an  adult  lateral  nasal 
wall.  The  concha  media  is  partly  cut  away  so  as  to  expose  for 
study  the  underlying  parts.  It  gives  evidence  of  three  primitive 
frontal  furrows,  viz.,  two  frontal  sinuses  which  doubtless  developed 
from  anterior  ethmoid  cells,  and  a  third  cell  which  extends  towards 
the  agger  nasi.  The  region  of  the  frontal  recess  is  well  shown  in 
the  drawing. 


tion  of  the  frontal  bone  we  would  of  course  have  a  diminutive 
frontal  sinus — in  fact  no  frontal  sinus  as  far  as  position  is 
concerned.  We  must,  however,  remember  that  the  first  evi- 
dences of  the  frontal  sinus  rnust  not  be  sought  in  the  vertical 
portion  of  the  frontal  bone  but  in  the  superior  and  ventral 
portion  of  the  meattis  medius,  i.  c,  in  the  frontal  recess.  The 
developing  frontal   sinus  mav  not  progress   farther  than  the 
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horizontal  portion  of  the  frontal  bone.  The  different  views 
held  on  the  presence  and  absence  of  the  frontal  sinus  is  doubt- 
less due  to  differences  of  opinion  as  to  what  should  be  called 
a  frontal  sinus,  and  how  far  the  development  must  progress 
towards  the  frontal  region  before  the  cell  has  reached  the 
dignity  of  a  frontal  sinus. 

yi.     Summary. 

1.  The  nasal  anlage  establishes  itself  about  the  third  week 
of  embryonal  Hfe  as  localized  thickenings  of  the  ectoderm, 
located  on  both  sides  of  the  outer  surface  of  the  wall  of  the* 
fore-brain,  immediately  superior  to  the  primitive  oral  fossa. 

2.  During  the  fourth  week  the  nasal  areas  become  passively 
depressed,  due  to  an  increase  in  the  thickness  of  the  surround- 
ing mesenchyme.    In  this  manner  the  nasal  pits  become  formed. 

3.  For  some  time  the  nasal  pits  communicate  freely  with 
the  primitive  oral  fossa.  The  maxillary  and  the  lateral  nasal 
processes  abut  and  fuse  with  the  medial  nasal  processes,  thus 
separating  the  nasal  pits  from  the  oral  fossa. 

4.  For  some  time  the  lines  of  fusion  of  the  maxillary  and 
the  lateral  nasal  processes  with  the  medial  nasal  processes  are 
represented  by  strands  of  ectodermal  tissue.  These  ectodermal 
fusion-lines  soon  disappear  ventrally  and  are  replaced  by 
iTiesenchyme ;  i.  c,  the  mesenchymal  tissue  of  the  maxillary 
and  lateral  nasal  processes  becomes  continuous  with  that  of  the 
medial  nasal  processes. 

5.  Farther  dorsally  the  ectodermal  tissue  between  the  fused 
maxillary  and  medial  nasal  processes  does  not  wholly  disappear, 
but  strands  of  ectodermal  tissue  remain  at  the  points  of  fusion. 
This  ectodermal  tissue  thins  out  and  ultimately  ruptures,  thus 
establishing  the  primitive  choanae. 

6.  The  nasal  pits  deepen  dorsally  and  superiorly,  and  in  a 
35-day  embryo  the  olfactorj'  organ  is  represented  by  tWo  blindly 
ending  pouches  lying  in  the  mesenchymal  tissue  above  the  oral 
cavity.  These  blind  pouches  may  be  termed  the  primitive 
nasal  fossae. 

7.  The  dorsal  extension  of  the  blind  primitive  nasal  fossae 
continues  until  the  ectoderm  of  the  nasal  fossae  meets  the 
ectoderm  of  the  oral  cavity.  We  have  now  in  these  positions 
merely  thin  membranes  composed  of  two  layers  of  abutting 
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epithelinni — nasal  and  oral— separating-  the  dorsal  portions  of 
the  primitive  nasal  fossae  from  the  oral  cavity. 

8.  These  membranes — the  membranie  bucconasales— be- 
come attenuated  and  thinned  out,  ultimately  resulting^  in  rup- 
ture. In  this  manner  the  primitive  choanx  are  established, 
and  again  a  communication  between  the  nasal  fossae  and  the 
oral  cavity.  The  primitive  choanae  are  established  approx- 
imately from  the  35th  to  the  38th  day  of  embryonal  life. 

9.  When  first  formed  the  nares  communicate  freely  with 
the  exterior,  but  shortly  afterwards,  in  many  cases,  they  be- 
come plugged  by  an  overgrowth  of  epithelium.  This  pluggitig 
may  be  complete  or  more  or  less  fenestrated  in  character. 

10.  With  the  formation  of  the  primitive  choanae  we  have 
also  established  the  primitive  palate,  i.  c,  the  portion  of  the 
roof  of  the  primitive  oral  cavity  extending  from  the  primitive 
choanae  to  the  nares. 

11.  The  palatal  processes  bv  fusing  along  their  opjX)sed 
edges  in  the  median  plane  establish  the  definitive  palate.  In 
the  formation  of  the  definitive  palate  the  nasal  fossae  appro- 
l^riate  a  considerable  portion  of  the  primitive  oral  cavity. 

12.  The  nasal  cavity  which  is  early  divided  anteriorly  by 
the  medial  nasal  processes,  becomes  divided  into  fossae  farther 
dorsally  by  the  growth  and  fusion  of  the  nasal  septum  with 
the  mid-palate  line.  This  division  of  the  nasal  cavity  into 
fossae  takes  place  from  before  backwards. 

13.  Coincidently  with  the  formation  of  the  definitive  palate 
the  primitive  choanae  elongate  and  ultimately  come  to  occupy 
the  position  of,  and  thus  l>ecome.  the  permanent  choanae. 

14.  The  lateral  nasal  wall  is  at  first  extremely  simple,  and 
it  presents  no  evidence  of  its  later  complexity. 

15.  The  first  change  on  the  lateral  nasal  wall  from  a  more 
or  less  even  surface  is  the  production  of  very  shallow  grooves. 
The  latter  appearing  inferior  and  superior  to  the  position  of 
the  primitive  concha  nasalis  inferior  (maxillary  fold).  These 
shallow  grooves  at  once  throw  into  slight  relief  the  greater 
portion  of  the  lateral  nasal  wall — the  anlage  of  the  concha 
na.salis  inferior. 

•  16.     Shortly  after  the  first  a  second  fold  appears,  outlining 
the  anlage  of  the  ethmoidal  conchae. 

17.  From  three  to  five  ethmoidal  conchae  become  differen- 
tiated before  birth. 
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18.  The  ethmoidal  conchae  in  a  general  way  present  ascend- 
ing and  descending  crura.  The  ascencUng  crura  are.  however, 
in  many  cases  not  well  differentiated.  At  times  the  ascending 
crura  are  represented  by  a  general  ascending-crural  mass,  but 
individual  ascending  crura  are  not  outlined. 

19.  The  ethmoidal  meatuses,  incluamg  the  meatus  nasi 
medius,  also  in  a  general  way  present  ascending  and  descend- 
ing rami.  The  descending  rami  are.  however,  by  far  the  most 
marked.  In  fact  many  ethmoidal  meatuses  have  no  ascending 
rami.  The  ascending  ramus  of  the  meatus  medius  is  the  best 
outlined.  Occasionally  the  meatus  superior  possesses  a  well 
marked  ascending  ramus. 

20.  The  integrity  of  the  ethmoidal  conchae  and  meatuses 
depends  upon  the  descending  limbs  rather  than  upon  the 
ascending  limbs. 

21.  The  ascending  and  the  descending  rami  of  the  meatus 
medius  present  accessory  conchae  and  furrows  which  are  com- 
parable to  structures  found  in  other  mammals. 

22.  The  descending  ramus  of  the  meatus  superior  also  pre- 
sents an  accessory  concha  on  its  lateral  wall.  It  is  at  times 
well  marked,  and  again  it  may  be  very  rudimentary  or  be  en- 
tirely wanting. 

23.  In  the  region  of  the  knees  or  bends  of  the  ethmoidal 
conchae  we  frequently  find  lobules,  and  on  these  lobules  sec- 
ondary nodules  are  occasionally  seen. 

24.  The  descending  ramus  of  the  concha  nasalis  media 
very  frequently  presents  furrows  on  its  medial  surface.  One  of 
these  furrows  at  times  more  or  less  divides  the  concha  into 
superior  and  inferior  portions. 

23.  The  sinus  paranasales  al!  develop  from  preformed 
furrow  s  or  pits,  with  the  single  exception  of  the  sinus  sphenoid- 
?lis  which  is  primitively  nothing  but  a  constriction  from  the 
dorsal  and  superior  portion  of  the  nasal  fossa. 

26.  'i'he  sinus  maxillaris  develops  by  an  evagination  from 
the  infundibulum  ethmoidale.  The  primitive  sinus  may  be 
duplicated,  in  that  the  pouching  is  occasionally  double.  The 
primitive  pouching  is  at  times  extensive,  including  a  goodly 
portion  of  the  infundibulum  ethmoidale.  These  facts  doubt- 
less account  for  the  very  large  ostium  maxillare  of  some  adults 
and  the  duplication  of  the  ostium  maxillare  in  some  cases. 

27.  The  sinus  frontalis  may  develop  either  from  the  frontal 
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recess  or  from  an  anterior  ethmoidal  cell.  It  may  also  have  a 
double  origin,  i.  e.,  from  two  anterior  ethmoidal  cells,  or  from 
an  ethmoidal  cell  and  the  frontal  recess.  Rarely  it  develops  by  a 
direct  extension  of  the  infundibulum  ethmoidale. 

28.  The  anterior  group  of  ethmoidal  cells  develop  from  the 
frontal  furrows  of  the  ascending  ramus  of  the  middle  meatus, 
and  from  the  furrows  found  on  the  lateral  wallof  the  descend- 
ing ramus  of  the  middle  meatus.  The  infundibulum  ethmoidale 
at  its  superior  and  ventral  termination  very  frequently  dilates 
into  an  anterior  ethmoidal  cell. 

29.  The  posterior  group  of  ethmoidal  cells  develop  from 
the  superior  and  ventral  end  of  the  superior  meatus,  from  the 
superior  and  inferior  recesses  of  the  superior  meatus,  and  from 
the  meatus  suprema  I.  The  latter  meatus  persists  in  about  62.5 
per  cent  of  cases. 

30.  We  should  consider  the  adult  ethmoidal  region  as 
usually  presenting  three  conchae  rather  than  two. 

31.  In  the  adult  the  posterior  ethmoidal  cells  open  into  the 
meatus  nasi  superior  and  suprema  I.  The  latter  meatus  is 
present  in  62.S  per  cent  of  my  adult  specimens,  and  in  75  per 
cent  of  instances  this  meatus  has  a  posterior  ethmoidal  cell 
com.municating  with  it.  The  superior  meatus  has  in  100  per 
cent  of  cases  a  posterior  ethmoid  cell  communicating  with  it 
at  its  ventral  and  superior  termination.  The  superior  meatus 
has  also  in  26  per  cent  of  instances  a  cell  opening  into  the 
superior  recess,  and  in  50  per  cent  of  cases  a  cell  opening  into 
the  inferior  recess. 

C)2.  In  the  adult  the  anterior  ethmoid  cells  open  into  the 
meatus  medius.  According  to  my  series  of  specimens,  in  100 
per  cent  of  instances  anterior  ethmoid  cells  have  their  ostia  in 
the  position  of  the  suprabullar  recess  or  furrow.  The  cells 
that  open  in  this  position  vary  in  number  from  one  to  three, 
and  are  directed  variously  behind  the  bulla  ethmoidalis.  They 
may  also  be  directed  towards  the  cribriform  plate  or  towards 
the  frontal  sinus.  I  find  that  in  13  per  cent  of  cases  there  is 
an  ostium  of  an  anterior  ethmoid  cell  on  the  medial  surface  of 
the  bulla  ethmoidalis,  or  in  the  position  of  the  original  bullar 
furrow.  In  11  per  cent  of  instances  an  ostium  of  an  anterior 
ethmoid  cell  is  found  in  the  position  of  the  infrabullar  furrow. 
The  anterior  ethmoid  cells  that  develop  from  the  frontal  fur- 
rows vary  in  size,  number  and  jjosition.   These  cells  may  open 
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directly  into  the  middle  meatus  or  into  the  superior  ventral 
end  of  the  infundibulum  ethmoidale.  Some  of  them  also  fre- 
quently open  into  the  suprabullar  recess. 

53.  Ethmoid  cells  frequently  extend  into  the  body  of  the 
concha  nasalis  media,  the  agger  nasi,  and  the  processus  uncin- 
atus.  These  cells  also  at  times  encroach  upon  the  cavities  of 
the  frontal  and  sphenoidal  sinuses. 

34.  The  ostium  of  the  adult  sinus  maxillaris  is  frequently 
duplicated.  This  may  be  due  to  a  double  pouching  of  the 
primitive  sinus  maxillaris,  or  it  may  be  developed  later  in  a 
manner  similar  to  the  formation  of  the  ostium  maxillare  acces- 
sorium. 

35.  The  sinus  maxillaris  has,  according  to  my  series  of 
specimens,  an  accessory  ostium  communicating  with  the  meatus 
medius  directly  in  42.4  per  cent  of  cases.  I  believe  that  this 
accessory  ostium  is  formed  by  the  developing  sinus  maxillaris. 
i.  e.,  the  sinus  maxillaris  developing  until  the  medial  wall  of  the 
cavity  becomes  thinned  out  and  attenuated  in  the  position  of 
the  accessory  opening,  until  an  ostium  is  formed.  The  ac- 
cessorv  ostium  is  not  present  in  the  fetus  nor  in  the  voung 
child.  ' 

36.  In  the  adult  the  sinus  frontalis  may  communicate  with 
the  meatus  nasi  medius  in  one  of  the  following  ways :  (1 )  The 
nasofrontal  duct  or  the  sinus  frontalis  may  open  directly  into 
the  meatus  medius :  ( 2 )  The  nasofrontal  duct  may  be  directly 
continuous  with  the  infundibulum  ethmoidale;  (3)  the  naso- 
frontal dfict  may  be  continued  down  to  the  infundibulum  eth- 
moidale and  meet  the  latter  structure  at  varying  angles ;  (4)  the 
sinus  may  have  two  nasofrontal  ducts  which  in  turn  mav  have 
either  of  the  above  relations  with  the  cavity  of  the  nose  :  (  5  > 
rarely  the  sinus  frontalis  communicates  directly  with  the  sinus 
maxillaris. 

31 .  In  some  cases  the  sinus  frontahs  has  no  true  nasofrontal 
duct,  but  the  sinus  cavity  itself  extends  well  down  into  the 
superior  and  ventral  portion  of  the  meatus  medius. 

38.  It  is  not  common  for  the  infundibulum  ethmoidale  to 
he  directlv  continuou-^  with  t'^e  rasofrortal  duct.  As  a  rule 
the  na>ofrontal  duct  meets  the  infundibulum  ethmoidale  at 
varying  angles.  There  is  frequently  a  shallow  groove  con- 
necting the  two  channels.  However,  some  specimens  show  that 
the  infundibulum  is  directly  continuous  with  the  nasofrontal 
duct. 
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39.  If  we  include  the  cases  in  which  the  infundibulum  eth- 
moidale  is  directly  continuous  with  the  nasofrontal  duct,  and 
those  in  which  the  nasofrontal  duct  meets  the  superior  and 
ventral  end  of  the  infundibulum  ethmoidale  at  an  angle,  they 
will  represent  approximately  56  per  cent  of  my  specimens. 
'J'he  specimens  in  which  the  nasofrontal  duct  communicates 
directly  with  the  meatus  nasi  medius  will  include  a])i)rox- 
imately  46  per  cent  of  my  s]>ecimens.  The  cases  in  which  no 
nasofrontal  duct  is  present,  and  those  in  which  two  nasofrontal 
ducts  are  present  are  distributed  amono^  the  above  specimens, 
since  they  can  all  be  thus  classified. 

40.  From  a  i)ractical  point  of  view  the  infundibulum  eth- 
moidale acts  as  a  gutter  communicating  between  the  frontal 
region  and  the  maxillary  sinus  in  S6  per  cent  of  my  cases. 
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XXI. 

ACCESSORY  THYROID  TL'MORS  OF  THE  TOXGLE. 

By  H.  E.  Smyth,  M.  D., 

Bridgeport.  Conn, 

When  my  attention  was  first  directed  to  these  growths  by 
the  advent  of  my  first  case,  I  was  surprised  to  find  how  Httle 
attention  had  been  given  the  subject  by  writers  in  our  specialty. 
The  throat  books  at  my  command,  w  ith  the  exception  of  Knight, 
who  dismissed  the  subject  with  a  few  lines,  entirely  ignored 
lingual  thyroids,  and  the  journals  were  about  as  barren.  Most 
of  the  cases  reported  have  appeared  in  surgical  publications, 
and  have,  as  a  rule,  been  cases  which  have  come  to  operation. 

My  first  case  occurred  in  a  young  lady  bookkeeper,  25  years 
of  age,  who  came  to  my  c^ce  on  September  16,  1907,  com- 
plaining of  a  lump  in  her  throat.  She  stated  that  after  a  visit 
to  her  half-brother,  who  was  at  the  time  ill  with  tuberculous 
laryngitis,  she  became  nervous  about  her  own  throat,  and  on 
examining  it,  discovered  a  swelling  at  the  base  of  the  tongue, 
which  caused  hier  much  alarm.  There  was  nothing  in  the 
family  history-  of  importance  except  the  half-brother  already 
mentioned ;  and  the  personal  history  was  also  negative.  The 
patient  stated  that  she  had  never  had  sore  throat,  although 
her  voice  had  sometimes  become  a  little  husky  on  continued  use. 
She  was  well  nourished,  and  had  every  appearance  of  good 
health.  On  examination,  a  tvunor  about  the  size  of  a  large 
hickory  nut  was  readily  seen  on  protruding  the  tongue.  The 
tumor  was  smooth,  rounded,  somewhat  darker  in  color  than 
the  surrounding  membrane,  and  was  rather  freely  covered  with 
blood  vessels.  On  the  upper  surface  was  a  small  bluish  spot 
about  one-third  of  an  inch  in  diameter,  which  had  a  fibrous 
look,  and  might  have  been  the  remains  of  a  portion  of  the  thyro- 
glossal  duct,  or  possibly,  a  small  cyst,  exploratory  puncture 
being  refused.  The  growth  was  painless  on  pressure,  firm  and 
elastic,  but  giving  no  evidence  of  fluctuation,  and  was  appar- 
entlv  not  influenced  bv  menstruation. 
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It  was  situated  immediately  behind  the  circumvallate  papil- 
lae, and  in  contact  with  the  epiglottis  below,  and  gave  the  ap- 
pearance of  having  a  perfect  right  there,  the  mucous  mem- 
brane of  the  tongue  extending  up  over  the  tumor  with  no  signs 
of  demarkation. 

There  was  no  enlargement  of  the  lymphatic  glands,  nor 
could  the  thyroid  gland  be  positively  palpated  at  its  normal  site 
in  the  neck. 

This  case  has  been  under  observation  for  over  three  years, 
and  with  the  exception  of  some  nervousness  due  to  the  knowl- 
edge of  its  presence,  the  patient  has  had  no  inconvenience 
from  the  tumor,  which  has  remained  practically  unchanged. 

There  has  been  a  slight  increase  in  the  patient's  weight,  and 
the  general  health  has  been  good. 

My  second  case  occurred  in  an  old  lady  of  79,  who  consulted 
me  on  Nov.  9,  1908,  for  a  subacute  pharyngitis  and  cough  fol- 
lowing a  cold.  She  made  the  stereotyped  complaint  that  she 
had  had  catarrh  for  years,  but  gave  no  symptoms  of  a  growth. 
nor  was  she  aware  of  any.  A  tumor  the  size  of  a  chestnut 
occupied  the  region  of  the  foramen  cecum  at  the  base  of  the 
tongue,  which  had  the  same  characteristics  as  the  case  already 
described,  but  could  be  seen  only  with  the  laryngoscope.  The 
thyroid  gland  was  apparently  present  in  the  neck.  This  patient 
recently  became  choked  eating  canned  corn,  and  her  son,  in  an 
attempt  to  remove  the  offending  body  with  his  finger,  abraded 
the  surface  of  the  tumor,  causing  a  rather  severe  hemorrhage. 
When  I  examined  this  patient's  throat  a  few  weeks  ago,  i 
found  that  the  intervening  two  years  had  produced  no  change 
in  the  tumor,  the  old  lady,  now  nearly  82,  being  still  unaware 
of  its  existence,  and  in  excellent  health. 

My  third  and  last  case,  occurred  also  in  a  female,  the  patient 
being  a  young  woman  of  21,  employed  in  a  factory,  who  had 
been  referred  to  me,  January  13,  1909,  for  a  growth  at  the 
base  of  the  tongue.  This  patient  had  consulted  her  physician 
for  a  cough  of  two  or  three  months'  duration,  but  up  to  that 
time  had  not  been  aware  of  any  growth. 

An  examination  of  the  throat  revealed  a  tumor  identical  in 
appearance  with  the  other  two,  except  that  it  was  more  deeply 
placed,  arising  less  abruptly  behind  the  circumvallate  papillae  and 
encroaching  more  u[X)n  the  epiglottis.  The  tumor  was  about  the 
size  of  a  small  hickorv  nut,  and  could  be  seen  well  onlv  with 
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the  laryngoscope.  The  thyroid  gland  could  not  be  positively 
palpated  at  its  normal  site  in  the  neck.  There  has  been  prac- 
tically no  change  in  the  growth  in  the  last  two  years.  The  only 
throat  symptoms  have  been  a  tendency  to  cough  and  raise,  but 
there  has  been  some  nervousness  caused  by  the  knowledge  of 
the  presence  of  the  tumor.  The  general  health  has  remained 
good,  w  ith  a  slight  increase  in  weight. 

In  none  of  these  cases  was  any  c^ration  done,  or  required, 
the  only  local  symptoms  being  due  apparently  to  the  knowledge 
of  the  presence  of  the  tumor,  and  having  no  effect  upon  the 
general  health.  There  was  also  the  possibility,  perhaps  I  may 
say  probability,  in  the  two  younger  women,  that  these  tongue 
tumors  might  be  the  only  functionating  thyroid  tissue  possessed 
by  them. 

I  have  seen  two  other  cases  which  were  undoubtedly  cases 
of  lingual  thyroid,  although  the  first  was  shown  at  the  New  York 
Academy  of  Medicine  by  Dr.  Freudenthal  with  a  doubtful 
diagnosis.  It  occurred  in  a  young  woman  of  21,  and  exhibited 
all  the  characteristics  of  this  unique  affection. 

The  other  case  was  one  reported  by  Dr.  Harris,  at  the  New 
York  Academy  of  Medicine,  on  Oct.  16,  1910,  in  a  girl  of 
sixteen.  This  was  partially  cystic,  and  a  portion  had  been  re- 
moved with  strong  forceps,  and  found  to  contain  thyroid  tis- 
sue.   The  characteristics  of  this  tumor  were  the  same. 

One  other  case,  of  which  Dr.  T.  \V.  Corwin  has  kindly 
furnished  me  with  notes,  was  mentioned  by  him  at  the  time 
Dr.  Freudenthal's  case  was  presented,  but  which  has  not  been 
fully  published.  The  patient  was  an  under-sized  boy  of  fifteen, 
pale  and  anemic,  with  tuberculosis  in  the  family  history.  The 
chief  symptom  complained  of,  was  imperfect  speech,  extending 
over  a  period  of  two  years.  Examination  revealed  a  tumor 
occupying  the  full  width  of  the  tongue  at  its  base,  and  about 
one  inch  in  its  anteroposterior  diameter.  About  two-thirds  of 
this  tumor  was  cystic,  and  was  of  a  pale  bluish  gray  color,  w  ith 
numerous  veins  extending  from  the  tongue  over  its  capsule. 
The  operation  consisted  in  the  removal  of  the  fluid  contents, 
and  a  portion  of  the  remainder  for  examination,  which  proved 
to  be  thyroid  tissue.  There  was  in  this  case,  a  tumor  the  size 
of  a  hickory  nut,  in  the  median  line  of  the  neck,  which  was 
excised  and  found  also  to  consist  of  thyroid  tissue.  No  thyroid 
gland  could  be  palpated  at  the  usual  site. 
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In  1904  Storrs  wrote  an  excellent  and  exhaustive  article 
upon  lingual  goitre,  giving  notes  upon  all  cases  found  by  him 
in  the  literature  up  to  that  time,  together  with  two  hitherto 
unreported  cases,  making  in  all  thirty-two. 

I  wish  to  supplement  his  list  by  the  addition  of  thirteen  cases, 
and  also  to  add  to  it,  those  cases  reported  since  his  paper. 

Hickman:  Female  child,  born  alive,  but  respiration  diffi- 
cult, and  lived  but  a  short  time.  Large  tumor  could  be  felt 
with  the  finger  at  base  of  tongue.  Autopsy  showed  rounded 
tumor,  projecting  one-half  inch  above  the  tongue,  being  one- 
half  inch  wide  and  three-quarters  of  an  inch  from  before  back- 
ward. It  was  hard,  covered  with  normal  mucous  membrane, 
and  pressed  the  epiglottis  over  the  rima  glottidis.  Microscope 
showed  glandular  follicles  and  a  rich  supply  of  blood  vessels. 

Lucre  (reported  by  ]\Ierten )  :  Man,  22  years  old.  had 
had  tumor  near  hyoid  bone  from  birth,  causing  annoyance  for 
the  past  year.  Examination  showed  tumor  size  of  man's  fist, 
with  base  at  root  of  tongue.  Removed  by  incision  from  chin 
to  hyoid  bone.  Histologic  examination  showed  thyroid  tissue 
and  colloid  material. 

Parker:  Girl.  16  years  old,  with  hemispheric  tumor,  size 
of  a  walnut,  at  base  of  tongue.  It  was  firm,  slightly  elastic, 
and  covered  with  stretched  and  congested  mucous  membrane.  It 
was  excised,  partially  recurred,  but  reduced  again  in  size,  caus- 
ing no  inconvenience.  Microscope  showed  glandular  tubes 
lined  with  cubical  epithelium,-  some  containing  plugs  of  gel- 
atinous looking  material. 

Bernays  :  Girl,  17  years  old,  with  tumor  under  chin  extend- 
ing to  base  of  tongue,  and  causing  difficulty  in  swallowing  and 
articulation.  The  tumor  consisted  of  two  parts,  one  the  size 
of  a  bantam's  egg,  and  the  other  the  size  of  a  cherry.  On  the 
surface  of  the  smaller  tumor  was  a  depression  a  quarter  of  an 
inch  deep,  corresponding  to  the  foramen  cecum.  The  upper 
lobe  projected  into  the  pharynx,  and  was  covered  with  mucous 
membrane.  The  tumors  were  enucleated  through  an  incision 
extending  from  the  inferior  maxilla  to  the  hyoid  bone.  Micro- 
scope showed  nearly  normal  thyroid  tissue. 

Wolf:  Girl,  18  years  old,  complaining  of  difficulty  in  swal- 
lowing, gave  history  of  swelling  in  throat  since  an  attack  of 
whooping  cough  six  years  before.  Laryngoscope  revealed  a 
firm  tumor  the  size  of  a  nut,  on  the  left  side  of  the  tongue,  at 
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its  base.  The  tumor  suddenly  enlarged,  and,  after  tracheotomy, 
was  removed  by  an  incision  in  the  median  line  beneath  the  chin. 
The  inferior  maxilla  was  divided,  lingual  arteries  tied,  tongue 
split,  and  tumor  enucleated.  The  tumor  consisted  of  thyroid 
gland  tissue. 

Staexix  :  Autopsy  of  a  woman  71  years  old,  revealed  a 
tumor  as  large  as  a  walnut  at  the  middle  of  the  base  of  the 
tongue.  It  was  hard,  covered  with  normal  mucous  membrane, 
and  buried  in  the  muscles  of  the  tongue.  The  tumor  proved 
to  consist  of  normal  thyroid  tissue. 

Warren  :  Woman,  52  years  old,  had  had  a  "lump  in  her 
throat"  for  twenty-two  years.  It  had  been  of  very  slow  growth, 
until  an  attack  of  grip,  when  it  became  swollen  and  iiffiamed, 
producing  considerable  irritation.  Examination  sHowed  a 
tumor  about  the  size  of  a  hen's  ^Z%y  situated  at  the  base  of  the 
tongue,  covered  with  normal  mucous  membrane,  with  quite  a 
large  tortuous  vessel  upon  it.  The  tongue  was  drawn  forward 
by  ligatures  at  the  tip,  and  at  the  dorsum  on  either  side  of  the 
tumor,  and  the  growth  easily  enucleated  through  a  median 
incision.  Three  vessels  required  ligature.  The  structure  of 
the  tumor  proved  to  be  that  of  the  thyroid  gland. 

BuTLiN  (two  cases)  :  First  case. — Female,  32  years  old, 
afflicted  with  sore  throat,  presented  a  round  smooth  tumor, 
the  size  of  a  hen's  t.^^,  on  pulling  out  the  tongue.  It  was  cov- 
ered with  mucous  membrane,  was  elastic,  puncture  being  fol- 
lowed by  severe  hemorrhage.  After  tracheotomy  the  tongue 
was  pulled  out,  and  the  tumor  removed.  There  was  some 
recurrence,  but  no  return  of  the  symptoms. 

Second  case. — Female,  22  years  old,  wnth  history  of  havmg 
vomited  blood  occasionally  for  four  years.  Had  noticed  swell- 
ing at  base  of  tongue  two  years  before,  and  it  was  lanced  with 
much  bleeding.  Recently  she  had  had  difficulty  in  speaking 
and  swallowing.  The  tumor  was  identical  in  appearance  with 
that  of  the  preceding  case,  but  smaller.  Tumor  was  partly 
removed  by  galvanocautery  loop,  with  some  return,  but  not 
enough  to  cause  inconvenience.  Both  tumors  show^ed  micro- 
scopically cystic  tubular  adenomata  of  thyroid  origin. 

Galish!  Female,  24  years  old,  after  the  noon  meal,  having 
a  fit  of  coughing,  raised  half  a  pint  of  dark  blood.  Repeated 
hemorrhages  followed,  causing  a  mistaken  diagnosis.  An  ac- 
cessory thyroid  had  previously  been  removed  from  the  neck. 
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Laryngoscope  showed  an  elastic  tumor,  the  size  of  a  cherry, 
attached  to  the  base  of  the  tongue,  covered  with  deeply  injected 
mucous  membrane.  Puncture  resulted  only  in  hemorrhage. 
Tracheotomy  was  performed,  and  the  tumor  was  enucleated 
with  much  hemorrhage,  through  a  T-shaped  incision,  the  ver- 
tical portion  dividing  the  hyoid  bone.  The  tumor  consisted  of 
very  vascular  thyroid  tissue. 

BabEr  reported  to  the  Society  of  Laryngology,  at  Lon- 
don, October  10,  1894,  the  case  of  a  young  girl  16  years  old, 
who,  for  nine  months,  had  had  a  swelling  at  the  base  of  the 
tongue.  It  was  removed  by  the  galvanocautery  loop,  but  soon 
reappeared.  The  tumor  consisted  of  thyroid  tissue,  without 
cysts. 

Bond:  Mcllraith  reports  a  girl  of  17,  who  had  noticed  a 
lump  in  the  throat  for  two  months.  The  voice  was  a  trifle  thick, 
with  no  other  symptoms.  Examination  showed  an  immovable, 
semi-elastic  tumor,  the  size  of  a  walnut,  situated  close  to  the 
foramen  cecum.  The  thyroid  was  normal.  The  tumor  was 
removed  by  raspatory  and  snare,  after  cutting  the  membrane 
around  the  tumor  with  curved  scissors.  There  was  profuse 
bleeding.  The  structure  of  the  tumor  was  that  of  the  thyroid 
gland. 

Lake  referred  to  a  case  of  lingual  goitre  observed  by  him, 
at  a  meeting  of  the  London  Laryngological  Society,  Oct.  10, 
1894,  in  the  discussion  of  Baber's  case. 

Lympius:  Female.  34  years  old,  had  had  for  some  years  a 
sensation  of  suffocation  and  hoarseness,  and  for  two  years  a 
swelling  at  the  base  of  the  tongue.  This  increased  in  size, 
causing  difficulty  in  speaking  and  swallowing.  A  hemorrhage 
was  followed  by  increased  size  of  tumor,  and  bleeding  also 
followed  when  tumor  was  lanced.  Examination  showed  a  firm 
growth  the  size  of  a  walnut,  situated  at  the  base  of  the  tongue, 
pressing  upon  the  epiglottis,  and  covered  with  blood  vessels. 
Tracheotomy  was  performed,  the  palatoglossal  muscles  in- 
cised, the  tongue  drawn  forward,  and  the  tumor  enucleated, 
accompanied  by  severe  hemorrhage.  The  tumor  was  com- 
posed of  very  vascular  thyroid  tissue. 

Seldowitsch  :  Girl,  14  years  old,  having  a  round,  smooth, 
firm  swelling,  the  size  of  a  cherry,  near  the  foramen  cecum 
at  the  base  of  the  tongue,  which  caused  her  considerable  an- 
noyance.    Tumor  was    removed  by  galvanocautery  loop,  and 
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proved  to  be  of  thyroid  structure.  Six  months  later  all  the 
symptoms  of  myxedema  were  present.  No  thyroid  could  be 
felt. 

Kraske  (reported  by  von  Chamisso)  :  Woman,  Z7  years 
old,  afflicted  with  cretinism  with  complete  absence  of  the 
thyroid  body.  Symptoms  were  disturbance  of  speech,  deglu- 
tition and  respiration.  At  the  base  of  the  tongue,  slightly  to 
the  right,  was  a  smooth  swelling  the  size  of  a  walnut,  covered 
with  vessels.  It  was  in  part,  firm,  and  in  part,  fluctuating. 
The  operation  consisted  of  tracheotomy,  traction  on  the 
tongue,  and  enucleation.  Structure  was  in  part  embryonic 
thyroid  tissue,  and  in  part  ordinary  thyroid  tissue  with  colloid 
degeneration.  Four  months  later  symptoms  of  myxedema 
were  present,  and  the  patient  was  treated  with  thyroid  extract. 

Reintjes  reported  a  case  of  lingual  goitre  to  the  Society  of 
Laryngology,  Rhinology  and  Otology  of  Holland,  May  23, 1898. 
Man,  25  years  old,  troubled  with  severe  hemorrhages  without 
apparent  cause  other  than  swallowing  a  large  mouthful  of 
food.  At  the  base  of  the  tongue  could  be  seen  a  dark  brown 
swelling;  smooth  and  elastic,  and  covered  with  large  veins. 
Tracheotomy  was  performed,  traction  made  on  the  tongue, 
the  anterior  pillar  of  the  fauces  divided,  capsule  of  the  tumor 
split,  and  tumor  shelled  out.  The  tumor  consisted  of  thyroid 
substance. 

TrEitel  reported  before  the  Berlin  Medical  Society,  May  25, 
1898,  a  case  of  presumable  lingual  goitre,  which  had  existed 
for  twenty  years  in  a  woman.  Symptoms  slight,  and  no  opera- 
tion. 

Lefferts  (two  cases)  casually  mentions  having  observed 
two  cases  of  goitre  at  the  base  of  tongue,  neither  of  which  has 
been  published. 

Vax  Selms  observed  a  woman  with  a  tumor  at  the  base  of 
the  tongue  which  had  developed  as  a  sequel  to  strumectomy. 

Benjamins  reports  case  of  goitre  at  base  of  the  tongue  in  a 
man.  True  thyroid  absent,  and  operation  followed  by  symp- 
toms of  myxedema. 

Meyjes  reported  a  case  before  the  Society  of  Otology  and 
Lar\ngolog\-  of  Belgium,  June  17,  1899,  of  a  woman,  24  years 
old,  who  had  had  the  sensation  of  a  foreign  body  in  the  throat 
since  childhood.  She  occasionally  spat  up  bloody  mucus. 
Examination  showed  a  round,  smooth,  immovable  and  painless 
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tumor,  occupying  the  right  half  of  the  tongue,  at  its  base.  It 
protruded  2.5  centimeters,  and  was  covered  with  dilated  ves- 
sels.    No  true  thyroid  could  be  felt.     There  was  no  operation. 

ScHADLE  (two  cases)  :  First  case. — Woman,  25  years  old; 
had  for  the  past  six  months  noticed  a  growth  at  the  base  of 
the  tongue,  causing  her  much  mental  discomfort.  There  was 
some  impairment  and  thickness  of  speech.  Examination 
showed  a  hard,  immovable  tumor,  the  size  of  an  English  wal- 
nut, covered  with  a  vascular,  purplish-red  mucous  membrane. 
The  tumor  became  swollen  during  suppressed  menstrual  'func- 
tion. Several  violent  hemorrhages  occurred,  and  the  tumor 
was  enucleated  through  an  incision  from  the  symphysis  menti 
to  the  hyoid  bone.  The  structure  was  that  of  the  thyroid 
gland. 

Second  case. — Woman,  23  years  old.  who  had  had  a  growth 
at  the  base  of  the  tongue  for  ren  \ears.  There  was  lack  of 
resonance  to  the  voice,  difficulty  in  swallowing,  and  cough. 
Inspection  show^ed  smooth,  dense,  dusky-red  tumor,  with 
characteristic  resilient   feeling.     Operation  was  refused. 

Holmes  reported  a  case  in  every  respect  similar  to  that  of 
Dr.  Schadle.  The  tumor  was  partly  removed  by  galvanocau- 
tery. 

Watson  (two  cases)  :  First  case. — Woman,  50  years  of 
age,  having  had  "a  lump  in  her  throat"  for  ten  years,  which 
recently  had  enlarged,  causing  great  dyspnea  and  dysphagia. 
Examination  showed  a  smooth  firm  tumor  at  the  base  of  the 
tongue,  one  and  one-half  inches  long,  one  inch  wide,  and  one 
inch  thick.  There  was  ulceration  at  the  top  of  the  tumor.  A 
part  of  the  tumor  was  removed  Idv  the  galvanocautery  loop,  and 
found  to  have  the  structure  of  a  degenerated  thyroid  body. 

Second  case. — Colored  girl,  16  years  old,  complained  of 
"a  lump  in  her  throat"  five  years,  which  had  recently  inter- 
fered with  swallowing.  Growth  in  every  way  like  the  pre- 
ceding case,  except  that  its  surface  was  not  ulcerated.  The 
tumor  was  removed  with  the  galvanocautery  snare,  and  its 
structure  found  to  be  that  of  the  thyroid  gland. 

Aschoff:  Female  infant,  six  months  of  age,  with  total 
absence  of  the  tfiyroid  having  signs  of  mild  myxedema.  Tu- 
imor  at  base  of  tongue  the  size  of  a  large  pea,  composed  of 
numerous  small  cavities  filled  with  colloid-like  glistening  con- 
tents. 
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\'allas:  Girl,  20  years  old,  complaining  of  difficult  swal- 
lowing and  altered  voice.  Examination  showed  an  elastic, 
painless  tumor,  the  size  of  a  small  nut,  behind  the  foramen 
cecum.  The  tumor  was  removed  twice ;  the  second  time 
through  a  median  incision  in  the  neck,  dividing  the  hyoid 
bone.  Histologic  examination  showed  structure  of  the  thy- 
roid gland. 

Wakabajaski:  Woman,  20  years  old,  showing  for  three 
months  progressive  pains  in  the  region  of  the  thyroid  car- 
tilage, hoarseness,  dysphagia,  and  sensations  of  a  foreign  body 
in  the  pharynx.  An  immovable  tumor,  nearly  the  size  of  a 
pigeon's  egg,  and  covered  with  normal  mucous  membrane,  was 
situated  at  the  base  of  the  tongue.  Extirpation  by  the  mouth 
was  followed  by  recovery.    Microscope  showed  goitre  tissue. 

Xarath  is  reported  as  having  observed  a  case  of  goitre  at 
the  root  of  the  tongue. 

ThEisen  :  Woman,  67  years  old.  had  a  tumor  identical  in 
every  way  with  those  reported  by  Drs.  Warren  and  Schadle. 
When  young  the  patient  had  had  a  well  marked  goitre,  which 
had  now  disappeared.    Operation  was  not  advised^ 

Lassix  is  quoted  by  v.  Eiselsberg  in  his  monograph  on 
diseases  of  the  thyroid,  1901. 

Curtis  and  Gaudier:  Woman.  21  years  old,  complaining 
of  difficulty  in  swallowing  and  talking,  had  had  a  growth  at 
the  base  of  the  tongue  for  five  years.  Examination  with  a 
laryngoscope  showed  a  round  tumor,  covered  with  vascular 
mucous  membrane.  It  was  elastic,  almost  soft,  and  imbedded 
in  the  muscles  of  the  tongue.  The  thyroid  body  was  small. 
The  tongue  was  'drawn  forward,  and  a  silk  suture  passed  un- 
der the  mass  of  the  tumor,  which  not  only  assisted  in  drawing 
out  the  tongue,  but  acted  as  a  hemostat.  The  tumor  was 
enucleated  through  an  incision  in  the  mucous  nfembrane  cover- 
ing. Bleeding  was  profuse.  The  structure  was  that  of  a  typi- 
cal thyroid  gland. 

WiNSLOw:  Girl,  17  years  old,  complained  of  difficulty  in 
swallowing,  muffled  voice,  and  sore  throat.  Examination 
showed  a  smooth,  elastic,  ovoid  mass,  half  the  size  of  a  hen's 
egg,  at  the  base  of  the  tongue,  between  the  foramen  cecum 
and  epiglottis.  Tumor  was  enucleated  through  a  median  in- 
cision from  the  chin  to  the  hyoid  bone.  Structure  was  that  of 
the  thyroid  gland. 
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Tewi;le;s:  Girl,  14  years  of  age,  whose  voice  had  had  a 
peculiar  sound  for  three  years,  becoming  very  nasal  the  last 
year.  Snoring  at  night  was  the  only  other  symptom.  A  tumor, 
with  broad  base,  covered  with  normal  mucous  membrane,  was 
found  at  the  root,  of  the  tongue,  obstructing  the  entrance  to 
the  pharynx.  The  tongue  could  be  drawn  out  sufficiently  by 
strong  threads  to  permit  the  extirpation  of  the  growth.  The 
microscopic  findings  were  parenchymatous  goitre,  without 
colloid,  surrounded  by  a  distinct  connective  tissue  capsule.  Re- 
covery complete. 

Smith,  T.  L.  :  Woman,  48  years  of  age,  who  presented  a 
tumor  the  size  of  a  walnut,,  at  the  base  of  the  tongue,  directly 
back  of  the  circumvallate  papillae.  It  was  covered  with  mu- 
cous membrane  highly  vascularized,  and  locally  eroded,  and 
was  firm,  elastic  and  almost  hard.  The  operation  was  per- 
formed through  a  mesial  incision  in  the  neck,  dividmg  the 
hyoid  bone,  and  enucleating  the  tumor  in  part  by  blunt  dissec- 
tion. Recovery  followed.  Microscopic  diagnosis  was  thyroid 
tissue  with  mild  colloid  cystic  degeneration. 

Onodi  :  Woman,  of  26,  who  for  nine  months  had  suffered 
from  disturbances  of  swallowing,  and  more  recently,  radiating 
pains  toward  the  ear.  A  tumor  the  size  of  a  hazel  nut  was 
discovered  at  the  base  of  the  tongue,  and  was  removed  through 
the  mouth  under  local  anesthesia.  The  tumor  had  a  connective 
tissue  capsule,  and  was  found  to  consist  of  thyroid  tissue, 
which  was  largely  in  a  state  of  colloid  degeneration. 

Gaudier  and  ChevalliEr:  Girl,  20  years  old,  had  had  a 
tumor  at  base  of  tongue  three  years.  The  tumor  was  enucleat- 
ed through  a  median  incision,  dividing  the  hyoid  bone.  As  no 
normal  thyroid  gland  could  be  found,  a  portion  was  left  to 
avoid  myxedema.     Section  showed  thyroid  tissue. 

GoRis :  Gaudier  and  Chevallier  cite  an  unpublished  case, 
in  which  myxedema  followed  the  removal  of  the  tumor.  The 
tongue  was  drawn  forward  after  cutting  it  from  its  anterior 
insertions,  and  the  tumor  removed  through  the  mouth. 

HanszEl  :  Rare  tumor  at  the  base  of  the  tongue  in  a  woman 
50  years  of  age,  who  for  21  years  had  been  suffering  from 
slight  impairment  of  speech,  and  some  respiratory  disturbances. 
A  tumor  of  cartilaginous  consistency,  the  size  of  a  small  apple, 
and  entirely  filling  the  faucial  isthmus,  was  found  attached  by 
a  broad  base  to  the  root  of    the  tongue.     The    submaxillary 
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lymph  glands  were  swollen.  A  small  piece  was  removed  from 
the  crest  of  the  tumor  with  galvanocautery  for  examination,  and 
no  thyroid  tissue  found,  but  as  the  ablated  segment  was  very 
small,  and  especially  as  the  thyroid  gland  could  not  be  palpated, 
the  case  was  interpreted  as  one  of  lingual  goitre. 

Craxdox  :  Girl,  9  years  old,  who  had  noticed  a  growth  in 
her  throat  for  a  year  and  a  half.  She  complained  of  great 
dyspnea  when  in  the  recumbent  position.  A  year  ago  an  at- 
tempt at  removal  was  stopped  by  severe  hemorrhage.  Exam- 
ination showed  a  smooth,  ovoid,  elastic  growth,  the  size  of  a 
nut.  situated  at  the  base  of  the  tongue,  and  covered  with 
mucous  membrane. 

RiETHUS:  Servant  girl,  17  years  old,  who  had  been  some- 
what hoarse  for  a  year,  and  had  had  pain  and  sensation  of  a 
foreign  body  in  swallowing  for  five  months.  On  depressing 
the  tongue  a  bulging  hemispheric  tumor  could  be  seen  at  its 
base.  After  preliminary  tracheotomy  the  tumor  was  easily 
removed  by  means  of  subhyoid  pharyngotomy.  The  opera- 
tion was  followed  two  months  later  by  symptoms  of  myxedema. 
The  tumor  consisted  of  colloid  thyroid  tissue  with  small  cysts. 

Smith,  Oli\-er  C.  :  Woman,  50  years  of  age,  giving  history 
of  growth  at  back  portion  of  the  tongue  for  seven  years,  it 
having  twice  recurred  after  removal. 

When  seen,  voice  was  nearly  inaudible,  speaking,  swallow- 
ing and  chewing  being  difficult.  Drawing  the  tongue  forward 
revealed  an  ovoid  tumor  at  its  posterior  third,  obscuring  the 
epiglottis,  and  rising  nearly  to  the  roof  of  the  pharynx.  It 
was  neither  painful  nor  tender.  The  thyroid  gland  was  appar- 
ently normal.  Removal  was  accomplished  under  cocain, 
through  the  mouth,  with  insignificant  hemorrhage,  by  the 
ecraseur. 

Histologic  findings :    Accessory  thyroid  tumor  of  the  tongue. 

^Iixter:  Woman,  24  years  old.  had  noticed  a  swelling  at 
the  back  of  the  tongue  three  weeks,  which  caused  no  symp- 
toms. Examination  showed  a  mass  the  size  of  a  small  hickory 
nut,  on  the  dorsum  of  the  tongue,  and  another  the  same  size 
under  the  symphysis  of  the  jaw.  The  tongue  tumor  was 
removed  through  the  mouth,  after  drawing  the  tongue  for- 
ward by  strong  sutures  on  either  side  of  the  tumor,  and  was 
found  to  consist  of  thyroid  tissue. 

Allex-Ixgersoll-Ludlow  :     The  authors  report  the  case 
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of  a  girl,  18  years  of  age,  who  complained  of  progressive 
difficulty  in  speaking,  some  disturbance  in  swallowing,  and 
interference  with  respiration  on  exertion.  Examination  showed 
hemispheric  immovable  tumor  at  base  of  tongue,  completely 
hiding  epiglottis  and  larynx,  and  covered  with  normal  mucous 
membrane.  The  growth  was  removed  by  the  mouth,  accom- 
panied by  alarming  hemorrhage.  Slight  paralysis  of  one  side 
of  the  tongue  followed  the  operation.  Histologic  examination 
showed  the  tumor  to  correspond  in  structure  to  the  thyroid 
gland. 

Murphy^  J.  B.  (two  cases)  :  First  case. — Woman,  34  years 
of  age,  who  had  had  tumor  at  base  of  tongue  fifteen  years 
before,  when  an  attempt  at  removal  by  the  mouth  had  to  be 
abandoned  because  of  severe  hemorrhage.  No  further  trouble 
was  experienced  with  this  growth,  but  later  a  submental  tumor 
developed  to  the  size  of  a  hen's  egg,  which  was  removed  by 
external  incision. 

Second  case. — Male,  45  years  of  age,  three  weeks  previous 
to  admission  noticed  a  swelling  at  the  base  of  the  tongue 
slightly  to  the  left.  No  symptoms.  On  removal  microscope 
sh£)wed  large  glandular  lumina  filled  with  colloid  material. 
Dr.  Murphy  advises  removal  of  these  tumors  by  the  sub- 
hyoidal  or  submental  route. 

Meixne^r  (two  cases)  :  The  first  case  was  a  girl  20  years 
old,  who  complained  of  pressure  in  the  pharynx  for  four 
months.  A  tumor  the  size  of  a  chestnut  was  found  at  the  base 
of  the  tongue.  It  was  excised  through  the  mouth  after  division 
of  the  glossopalatine  arch,  the  tongue  being  pulled  forward 
with  forceps.  Four  months,  later  patient  began  to  have  symp- 
toms of  impaired  thyroid  function.  The  second  case  was  a  new- 
born female  infant,  born  alive,  but  found  drowned  shortly  after- 
wards. A  lingual  thyroid  was  found  at  the  base  of  the  tongue 
pressing  the  epiglottis  forward  forcibly  over  the  larynx. 
There  was  no  thyroid  at  the  normal  site  on  the  trachea.  The 
microscopic  examination  showed  undoubted  presence  of 
thyroid  tissue. 

Ewald:  Meixner  refers  to  a  case  of  lingual  goitre  which 
has  never  been  published.  Dr.  Ewald  informs  him  that  while 
dissecting  the  cadaver  of  a  child  in  1890,  during  his  service  at 
the  Institute  for  Forensic  Medicine,  he  discovered  a  lingual 
goitre,  the  diagnosis  afterward  being  confirmed. 


ACCESSORY   THYROID  TUMORS  OF  TONGUE.  379 

Lexzi  :  Woman,  42  years  of  age,  presenting  two  tumors, 
one  hard,  smooth  tumor  in  the  submaxillary  region,  and  the 
other  the  size  of  an  egg  at  the  base  of  the  tongue,  giving  rise 
to  disturbances  in  swallowing.  Both  tumors  were  enucleated 
from  the  outside.  On  the  eighteenth  day  a  postoperative 
psychosis  appeared,  with  excitement,  and  persecutory  ideas 
followed  by  a  stuporous  condition.  Typical  myxedema  de- 
veloped at  the  same  time.  The  microscope  showed  both 
tumors  to  be  made  up  partly  of  normal  functionating  thyroid 
tissue. 

ScHWARz,  D. :  Woman",  28  years  of  age,  who  stated  that 
when  15  years  old  she  had  had  a  tumor  removed  from  under 
the  chin.  For  the  last  year  she  had  had  disturbances  in  swal- 
lowing, finally  being  able  to  take  only  liquid  or  soft  food. 
There  was  a  smooth  elastic  tumor,  the  size  of  a  hen's  egg, 
covered  with  normal  mucous  membrane,  situated  in  the  middle 
of  the  base  of  the  tongue,  just  behind  the  foramen  cecum, 
partly  imbedded  in  the  lingual  substance.  The  tumor  was 
removed  by  median  translnoid  pharyngotomy,  with  prelim- 
inary tracheotomy.  The  tumor  was  not  outlined  by  a  capsule. 
The  histologic  findings  showed  thyroid  tissue,  with  colloid 
degenerative  changes. 

WiKERHAuSER,  T. :  Womau,  32  years  old,  had  suffered  for 
two  months  from  pain  in  swallowing,  dyspnea,  headache  and 
fever.  A  tumor  the  size  of  a  nut  was  found  at  the  base  of 
the  tongue,  mostly  to  the  left  side  and  situated  in  a  depression 
in  the  muscles  of  the  tongue.  The  mucosa  overlying  the 
tumor  was  smooth  and  reddened  with  dilated  veins.  Xo 
operation  was  performed,  as  no  thyroid  gland  could  be  dem- 
onstrated in  the  neck,  and  the  patient  drifted  from  sight. 

^LvKixs:  Woman,  31  years  of  age,  suffering  from  dys- 
phagia and  dyspnea,  presented  a  tumor  the  size  of  a  walnut 
at  the  base  of  the  tongue.  The  tongue  was  drawn  forward, 
the  capsule  incised,  and  the  tumor  partially  enucleated  with 
the  finger  and  blunt  raspatory.  The  tumor  was  found  to  have 
largely  undergone  colloid  degeneration. 

Strauss:  Woman,  25  years  of  age,  who  was  suffering 
from  the  early  symptoms  of  exophthalmic  goitre,  presented 
a  globe-shaped  tumor  the  size  of  a  small  walnut  at  the  base 
of  the  tongue  in  the  region  of  the  foramen  cecum.  The 
tumor,   which  was    fairly    solid,   was    removed    bv    external 
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pharyngotomy.  The  operation  proved  very  difficult,  and  re- 
quired the  ligation  of  a  well  developed  venous  plexus,  and 
the  left  lingual  artery.  Histologic  examination  showed  the 
tumor  to  consist  partially  of  normal  thyroid  tissue,  and  par- 
tially of  thyroid  tissue  in  a  state  of  colloid  degeneration. 

UngErmann  :  Autopsy  of  a  man,  30  years  of  age,  which 
seemed  to  show  the  absence  of  the  thyroid  gland  from  its 
normal  position,  and  instead,  a  functionating  thyroid  tumor 
the  size  of  a  chestnut  at  the  base  of  the  tongue.  The  tumor 
was  solidly  adherent  to  the  neigh lx)ring  structures,  and  showed 
moderate  colloid  degeneration.  There  had  been  no  symptoms 
of  lost  thyroid  function  during  life. 

Stirling,  R.  A. :  Girl,  12  years  of  age,  who  gave  a  history 
of  progressive  difficulty  in  swallowing  and  speech.  Inspection 
showed  rounded  swelling,  about  the  size  of  a  very  large  mar- 
ble, placed  in  the  center  of  the  base  of  the  tongue,  and  pro- 
jected upward  between  the  fauces.  It  was  covered  with  very 
vascular  mucous  membrane.  After  preliminary  tracheotomy, 
the  tumor  was  enucleated  by  the  finger  and  scissors,  with  very 
free  bleeding.  A  small  thyroid  was  found  to  be  present  in  the 
normal  position.  Microscopically  the  tumor  consisted  of  more 
or  less  typical  glandular  thyroid  tissue. 

Perkins  :  Child,  12  years  of  age,  with  a  peculiar  thickness 
of  speech.  Examination  showed  a  tumor  the  size  of  a  hen's 
egg,  situated  at  the  back  of  the  tongue.  It  was  bluish-red  in 
color,  elastic  to  the  touch,  and  freely  movable.  A  rent  was 
made  by  plunging  Knight's  nasal  forceps  through  the  capsule, 
and  through  this  a  portion  of  the  tumor  was  enucleated  with 
the  finger.  The  microscopic  examination  showed  thyroid  tissue 
with  the  presence  of  colloid  material. 

Stuart-Low  :  Woman,  32  years  of  age,  presenting  a  lin- 
gual thyroid  after  previous  removals  by  the  mouth.  Laryn- 
gotomy  was  performed,  the  larynx  tamponed,  the  tongue  split 
from  tip  to  root,  and  the  tumor  enucleated  with  its  capsule. 
The  substance  of  the  tongue  was  so  thinned  in  the  vicinity  of 
the  tumor  that  the  tongue  was  preserved  with  difficulty.  The 
author  believes  this  method  superior  to  subhyoid  pharyngot- 
omy. or  a  galvanocaustic  operation  by  the  way  of  the  mouth. 

The  tumor  proved  to  be  of  a  thyroid  adenomatous  nature. 

These  sixty-one   (61)    cases,  together  with  those  of   Drs. 
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Freudenthal,  Harris  and  Corwin,  mentioned  earlier  in  this 
paper,  comprise  all  the  cases  found  by  a  careful  search  of  the 
literature,  and  with  the  three  of  my  own  here  reported,  make 
a  total  of  sixty-seven  cases  up  to  the  present  time. 

Many  other  cases  of  aberrant  thyroids,  which  do  not  come 
under  the  title  of  this  paper,  have  been  reported,  and  one  by 
Gohis  has  some  interesting  features.  A  woman,  fifty  years 
of  age,  fell,  and  crushed  her  tongue  between  her  teeth.  Soon 
afterward  a  tumor  developed  at  the  tip  of  the  tongue,  rapidly 
increasing  to  the  size  of  a  large  hazel  nut.  After  extirpation 
the  growth  was  found  to  possess  the  same  structure  as  the 
well-known  ulcerating  goitres  of  the  cervical  region. 

When  we  consider  the  comparatively  small  ntunber  of  lin- 
gual thyroids  reported,  and  when  we  consider  the  statements 
of  men  of  unlimited  experience  and  keen  powers  of  observa- 
tion, like  that  of  our  secretary.  Dr.  Harris,  who  stated  that 
the  case  presented  by  him  at  the  New  York  Academv  last 
October  was  the  first  he  had  ever  seen,  we  must  admit  the 
rarity  of  this  condition.  In  spite  of  these  facts,  however.  I 
cannot  help  believing  that  the  affection  is  much  more  common 
than  has  been  generally  supposed,  that  many  people  go  through 
life  with  this  condition  unsuspected,  and  that  many  other 
cases  accidentally  discovered  and  giving  no  symptoms,  never 
have  been  reported. 

In  vertebrates  it  is  found  that  the  thyroid  gland  consists 
rudimentarily  of  three  parts,  one  mesial  and  two  lateral.  The 
former  is  derived  from  the  epithelium  of  the  primitive  mouth 
cleft  which  grows  downward  as  a  fold  through  the  approx- 
imation of  the  mesial  end  of  the  second  branchial  arch,  with 
that  of  the  third  and  the  tuberculum  impar.  This  fold,  as  the 
neck  extends  and  the  large  vascular  trunks  descend,  becomes 
transformed  into  a  tube,  the  lower  blind  end  of  which  is 
capable  of  producing  thyroid  gland  tissue.  This  duct,  ductus 
thyreoglossus,  passes  from  the  isthmus  of  the  thyroid  to  the 
foramen  cecum  at  the  base  of  the  tongue,  and,  normallv.  is 
obliterated  and  becomes  a  cord  of  epithelium. 

Little  is  known  of  the  development  of  the  lateral  germ, 
but  it  is  generally  assumed  to  originate  from  an  epithelial 
accumulation  at  the  posterior  wall  of  the  fourth  branchial 
cleft  or  behind  it  from  the  postbranchial  organ.     In   close 
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proximity  to  this  from  the  anterior  wall  of  the  fourth  bran- 
chial cleft,  arises  the  upper  parathyroid  body,  which  relation 
they  preserve,  both  through  their  migration  and  permanently. . 
Views  differ  as  to  the  behavior  of  the  lateral  germ,  and  it  is 
possible  that  its  development  in  a  normal  manner  depends  upon 
the  influence  of  the  development  of  the  median  germ,  account- 
ing for  the  fact  that  when  there  is  a  failure  of  the  latter  there 
is  also  failure  of  the  former. 

Tumors  are  ordinarily  supposed  to  be  without  function ; 
but  the  unique  feature  of  these  growths  is  that  they  are  capable 
of  assisting  a  disordered  thyroid  gland,  or  fully  taking  its  place 
when  that  is  wanting.  There  is  much  evidence  to  show  that 
the  necessity  for  additional  secreting  thyroid  tissue  is  in  a 
large  measure  accountable  for  their  development. 

To  understand  the  etiology  of  these  tumors,  it  is  necessary 
to  remember  that  the  thyroglossal  duct,  or  tract,  as  it  is  some- 
times called,  may  apparently  retain  the  power  of  producing 
thyroid  tissue  at  any  portion  of  its  course,  the  vicinity  of  the 
foramen  cecum  at  the  base  of  the  tongue  being  the  most 
favored  location.  This  may  take  place  when  there  is  a  func- 
tionating thyroid  gland  in  the  neck,  but  what  is  undoubtedly 
much  more  common,  is  in  those  cases  when  the  natural  thy- 
roid tissue  is  defective  or  wanting. 

Lenzi  believes  that  these  tongue  tumors  represent  the  thy- 
roid gland  as  a  whole,  it  having  been  fixed  in  this  location  in 
an  earlier  stage  of  development.  He  reasons,  therefore,  that 
signs  of  defective  thyroid  secretion  must  follow  the  radical 
removal  of  these  tumors,  and  concludes  from  a  study  of  the 
literature,  that  myxedema  has  ap}>eared  in  twenty-two  per 
cent  of  the  operated  cases.  This  is  probably  approximately 
correct  for  the  sixty-seven  reported  cases,  but  an  accurate 
estimate  of  the  number  of  operated  cases  having  no  other 
.source  of  thyroid  secretion  is  difficult,  for  the  operations  have 
been  performed  with  all  flegrees  of  thoroughness,  from  the 
removal  of  a  piece  for  examination,  to  the  complete  extirpation 
of  the  tumor.  If  there  had  been  a  radical  operation  in  every 
case  the  number  of  resultant  cases  of  myxedema  would  un- 
questionably have  been  greatly  increased. 

The  normal  thyroid  gland  is  present  at  birth  and  function- 
ates throughout  childhood,  but  is  most   fully   developed  and 
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active  from  puberty  to  the  menopause.  After  the  latter  period 
the  secretion  is  diminished,  and  the  gland  gradually  atrophies. 

These  accessory  thyroid  tumors  of  the  tongue  follow  much 
the  same  course,  and  may  also  be  present  at  birth,  or  at  any 
age,  the  oldest  recorded  case  being  my  own.  at  eighty-two. 
The  great  bulk  of  reported  cases  have  occurred,  however,  be- 
tween the  ages  of  fifteen  and  forty-five,  corresponding  to  the 
period  of  greatest  functional  activity  of  the  thyroid  gland ;  and 
here  comes  an  interesting  question: 

Has  the  tumor  been  present  from  birth  in  many  of  these 
cases,  or  has  it  developed  only  at  the  time  of  increased  thyroid 
activity  ? 

It  would  seem  probable  that  where  the  normal  thyroid  was 
wanting  from  birth,  that  the  tongue  tumor  had  probably  ex- 
isted from  that  time,  but  where  the  thyroid  gland  was  parti- 
ally effective  at  birth  or  became  defective  later,  the  tongue 
tumor  might  develop  when  the  additional  thyroid  secretion 
was  required.  In  the  cases  which  have  been  seen  late  in  life 
it  is  probable  that  the  growth  has  existed  from  the  active  thy- 
roid period  at  least.  Sex  also  seems  to  exert  a  marked  influ- 
ence ;  all  but  six  of  the  sixty-seven  cases  occurring  in  females, 
the  exceptions  being  the  cases  of  Lucke.  Reintjes,  Benjamins. 
Murphy,  Ungermann  and  Corwin.  In  this,  also,  these  tumors 
follow  the  fnclinations  of  the  thyroid  gland,  disturbances  being 
much  more  frequent  in  females.  The  situation  in  brief  then 
is,  that  the  tissue  of  the  thyroid  duct  at  the  foramen  cecum, 
retaining  the  power  to  develop  thyroid  tissue,  and  stimulated 
by  the  defect  in  the  normal  gland,  devolops  this  functionating 
tumor,  which  is  perfectly  capable  of  supplying  the  place  of 
the  defective  gland,  and  subject  to  exactly  the  same  influences. 

The  diagnosis  should  be  made  exceedingly  easy  by  simple 
attention  to  the  symptoms,  or  rather  lack  of  them,  and  the 
appearance  and  characteristics  of  the  tumor,  particularly  when 
the  thyroid  gland  is  absent. 

The  symptoms  of  lingual  thyroids  are  mechanical,  due  to  the 
size  and  rapidity  of  growth  of  the  tumor,  and  nervous,  due  to 
the  knowledge  of  its  presence.  If  the  tumor  is  stationary,  as 
it  undoubtedly  often  is,  as  in  Warren's  case,  where  it  had  been 
known  to  exist  twenty  years ;  or  is  of  very  slow  growth,  there 
may  be  no  symptoms,  particularly  if  its  presence  is  unknown 
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to  the  patient.  But  if  the  tumor  is  large,  or  suddenly  becomes 
increased  in  size,  there  are  symptoms  of  obstruction,  a  lump 
in  the  throat,  swallowing,  raising,  coughing,  and  in  extreme 
cases,  dysphagia  and  dyspnea.  That  the  mind  has  much  to 
do  with  the  symptoms  in  many  cases,  is  readily  understood, 
when  we  consider  the  symptoms  complained  of  in  cases  of  im- 
aginary growths  in  the  throat.  A  young  married  woman 
recently  came  to  me,  complaining  of  symptoms  far  more 
marked  than  those  of  the  ordinary  accessory  thyroid.  She 
was  unable  to  eat  or  sleep,  and  had  lost  twenty  pounds  in 
weight  since  seeing  a  growth  in  her  throat  when  examining 
it  herself  during  a  cold.  The  growth  proved  to  be  a  rather 
prominent  epiglottis. 

These  thyroid  tumors  are  A^ery  vascular,  being  supplied  by 
branches  of  the  lingual  arteries,  and  hemorrhages  have  been 
in  many  cases  a  prominent  symptom.  Sudden  and  severe 
hemorrhages,  with  no  apparent  cause,  have  frequently  led  to 
mistaken  diagnoses.  Only  one  of  the  cases  of  which  I  have 
had  personal  knowledge,  has  shown  this  symptom,  the  old 
lady  already  mentioned,  whose  son  injured  the  tumor  with  his 
finger  in  trying  to  remove  a  foreign  body. 

The  appearance  of  the  tumor  is  very  characteristic ;  a 
smooth,  rounded,  painless  growth  behind  the  circumvallate 
papillae,  usually  immovable,  and,  as  a  rule,  firm  and  elastic, 
without  fluctuation. 

The  tumor  is  usually  in  contact  with  the  epiglottis,  but  not 
adherent  to  it,  and  there  is  no  enlargement  of  the  lymphatic 
glands. 

The  mucous  membrane  is  continuous  with  that  of  the  tongue, 
but  is  usually  darker  in  color  and  more  vascular,  and  in  but  two 
cases  (Watson  and  T.  L.  Smith)  was  it  eroded.  The  absence 
of  the  thyroid  gland  confirms  the  diagnosis.  The  tumor  is 
usually  encapsulated,  but  this  is  not  always  so,  as  seen  in  the 
cases  of  Schwarz  and  Ungermann.  Ungermann's  case,  which 
was  of  especial  interest,  occurred  at  the  autopsy  of  a  man  30 
years  of  age,  who  during  life  had  had  no  symptoms  of  the 
growth,  nor  of  thyroid  insufficiency,  and  whose  thyroid  gland 
was  proven  absent  by  dissection.  It  also  proved  the  thyroid 
gland  to  be  in  no  way  functionally  connected  with  the  parathy- 
roids.    Microscopically,  the   accessory  thyroids   are  like  the 
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thyroid  gland,  showing  thyroid  tissue  capable  of  internal  secre- 
tions, and  a  colloid  material,  which  seems  to  act  as  a  store- 
house for  some  of  its  activities. 

Many  of  these  cases  require  no  treatment,  and  many  others 
require  simply  to  be  reassured,  or  given  simple  sedatives.  Any 
remedy  of  value  in  disturbances  of  the  thyroid  gland  would 
also  be  of  value  in  disturbances  in  an  accessory  thyroid.  Lenzt, 
Stuart-Low,  and  others,  place  especial  emphasis  upon  the  im- 
portance of  ascertaining  the  presence  of  other  thyroid  tissue 
before  removing  this  radically. 

Myxedema  is  not  as  serious  an  affection  as  before  the  advent 
of  thyroid  feeding,  but  it  is  still  much  less  to  be  desired  than 
the  average  thyroid  tumor  of  the  tongue.  Whenever  urgent 
symptoms  are  present  the  treatment  is  essentially  surgical. 
There  seems  to  be  a  wide  divergence  of  opinion  as  to  the  best 
means  of  procedure  for  the  removal  of  these  growths,  but  the 
buccal  route  would  seem  as  effective,  and  much  less  formid- 
able, than  pharyngotomy,  with  or  without  tracheotomy. 

The  chief  indication  is  the  control  of  the  hemorrhage,  and  for 
that  reason  the  galvanocautery  and  ecraseur  have  been  used. 
A  popular  method  seems  to  be  to  draw  the  tongue  forward  by 
strong  traction  sutures,  with  or  without  severing  some  of  its 
posterior  attachments,  and  removing  the  tumor  by  blunt  dis- 
section. Stuart-Low,  after  performing  laryngotomy,  split  the 
tongue  from  tip  to  base  to  gain  access  to  the  tumor,  and  con- 
siders this  the  most  feasible  method,  especially  in  deepseated 
growths.  There  have  been  no  reported  deaths  following  oper- 
ation, but  severe  hemorrhage  has,  in  a  few^  cases,  caused  the 
operation  to  be  abandoned. 

CONCLUSIONS. 

L  That  accessory  thyroid  tumors  of  the  tongue  are  more 
common  than  has  been  generally  supposed. 

2.  That  they  result  from  nature's  effort  to  supply  a  physio- 
logic need. 

3.  That  they  frequently  require  no  treatment,  and  should 
be  considered  simply  as  a  misplaced  thyroid  gland. 

4.  That  care  should  be  taken  to  ascertain  the  presence  of 
some  other  source  of  thyroid  secretion  before  removing  rad- 
ically. 


386  H.  E.  SMYTH, 

BIBLIOGRAPHY. 

Allen,   Ingersol,   Ludlow.     Surgery,   Gynecology,   Obstetrics,   Sep- 
tember, 1905. 

Aschoff.     Deutsch.  med.  Woch.  Vereins  beilage,  1899. 

Baber.     Society  of  Laryngol.  of  London,  October  10,  1894. 

Benjamins.     Nederl.  Tijdsch  voor  genesk,  1899. 

Bernays.     St.  Louis  Medical  and  Surgical  Journal,  October,  1888, 
Vol.  55,  p.  201. 

Bond,  Mcllraiih.    British  Medical  Journal,  December  1,  1894. 

Butlin.    Clinical  Society's  Trans.,  Vol.  23,  p.  118,  and  British  Med. 
Journal,  December  1,  1894. 

Corwin.    Laryngoscope,  1909,  p.  376. 

Crandon,  Storrs.     Annals  of  Surgery,  1904,  p.  337. 

Curtis    and    Gaudier.      Revue    Hebdomadaire    de    Laryngologie, 
Otologie,  et  de  Rhinologie,  1902,  Vol.  XXIII,  .p.  417. 

Ewald.     Deutsch.  Ztschrft.  f.  Chir.,  Vol.  78,  1905,  p.  18. 

Freudenthal.     Laryngoscope,  1909,  p.  374. 

Galish.     Deutsche  Zeitschrift  f.  Chirurgie,  1894,  Vol.  XXXIX,  p.  560. 

Gaudier  and  Chevallier.     La  Presse  Oto.  Laryngologique  Beige, 
January,  1903. 

Goris,   Gaudier  and   Chevallier.     Le   Presse   Oto.   Laryngologique 
Beige,  January,  1903. 

Goris.     Bull,  de  1'  Acad.  Roy.  de  Med.  de  Beige,  No.  9-10,  1906. 

Hanszel.     Archiv.  f.  Laryngol.,  Vol.  14,  1903. 

Harris.     N.  Y.  Acad  of  Med.,  October  26,  1910. 

Hickman.     Transactions  of  the  London  Pathological  Society,  1869, 
Vol.  XX,  p.  160. 

Holmes.     Journal  Am.  Med.  Ass.,  Vol.  33,  1899. 

Knight.    Diseases  Nose  and  Throat,  p.  262. 

Kraske,  Von  Chamisso.     Beitraege  zur  klinischen  Chirurfie,  1897, 
Vol.  XIX,  p.  281. 

Lake.     London  Laryngol.  Society,  October  10,  1894. 

Las'sin,  v.  Eiselsberg.     Deutsch.  Chirurgie,  1901. 

Lefferts.  (Ref.)  Centralblatt  f.  Laryngol.,  1898,  p.  370. 

Lenzi.     Sperimentale,  No.  6,  1905. 

Lucke,  Merten.    Archiv.  f.  Anatomie  und  Physiologie,  1879,  p.  483. 

Lympius.      Deutsche    Zeitschrift    f.    Chirurgie,    1897,    Vol.    XLIV, 
p.  451. 

Makins.    The  Lancet,  December  8,  1906. 

Meixner.    Deutsch.  Zeitschrift  f.  Chir.,  Vol.  78,  1905. 

Meyjes.    Society  of  Otol.  and  Laryngol.,  Belgium,  June  4,  1899. 

Mixter.    Annals  of  Surgery,  1904,  p.  337. 

Murphy.  J.  B.    Journal  A.  M.  A.,  December  16,  1905. 

Narath.     Internal.  Centralblatt  f.  Laryngol.,  1900,  p.  184. 

Onodi.     Archiv.  f.  Laryngol.,  1902-1903. 

Parker.     Transactions  of  London  Pathological  Society,  1881,  Vol. 
XXXII,  p.  238. 

Perkins.    Laryngoscope,  1908,  p.  293. 

Reintjes.     Society  of  Laryngol.,  Rhinol.  and  Otol.,  Holland,  Mav 
23,  1898. 

Riethus.    Deutsch.  Zeitschrift  f.  Chir.,  Vol.  74,  1904. 


ACCESSORY  THYROID  TUMORS  OF  TONGUE.  387 

Schadle.    Journal  of  American  Medical  Assn.,   1899,  VoL  XXXllI, 
.  386. 

Schwarz.     (Ref.)  Centralblatt  f.  Chir.,  Xo.  32,  1906. 
Seldowitsch.    Centralblatt  von  Chlrurgie,  1897,  p.  499. 
Smith,  Oliver  C.    N.  Y.  Med.  Journal,  October  29,  1904. 
Smith,  T.  L.    Xord.  Med.  Arkiv.,  Vol.  35,  Xo.  10,  1902. 
Staelin.    Jahrbuch  de  Hamb.  Staats-Krank.,  1891-1892. 
Stirling.    Annals  of  Surgery,  Vol.  46,  1907. 
Storrs.    Ibid.,  September,  1904. 
Strauss.    Medizin.  Klinik,  Xo.  48.  1906. 
Stuart-Low.     British  Med.  Journal,  May  22,  1909. 
Teweles.    Wiener  klin.  Woch.,  Xo.  8,  1902. 
Theisen.    Albany  Medical  Annals,  1901,  Vol.  XXII,  p.  537. 
Treitel.    Berlin  Med.  Society,  May  25,  1898. 
Ungermann.    Virchow's  Archiv.,  Vol.  187,  1907. 
Vallas.    Revue  de  Chirurgie,  May  10,  1900. 

Van  Selms.     (Ref.)  Monatsschrift  f.  Ohrenheilkunde,  1898,  p.  410. 
Wakabajaski.    Int.  Centralblatt  f.  Larygol.,  1900. 
Warren.    Am.  Jour.  Med.  S<Mences,  October,  1892. 
Watson.     X.  Y.  Med.  Journal,  1899. 
W^kerhauser.     (Ref.)  Centralblatt  f.  Chir.,  Xo.  32,  1906. 
Winslow.    American  Medicine,  December  13,  1902. 
Wolf.    Archiv.  f.  klinische  Chirurgie,  1889,  Vol.  XXXIX,  p.  224. 


XXII 

REPORTS  OF  THREE  CASES  OF  MENTAL  DERANGE- 
MENT ASSOCIATED  WITH  SUPPURATIVE 
OTITIS  MEDIA. 

By  Ewing  W.  Day,  M.  D., 

Pittsburgh. 

Case  I. — The  patient  is  a  woman,  aged  55,  who  has  been  a 
widow  for  many  years.  She  is  a  bright,  active,  intelHgent 
woman — reserved,  sensitive,  self-reliant  and  independent.  For 
some  years  she  has  filled  the  rather  difficult  ],X)sition  of  clerk 
to  a  school  board,  and  besides  this,  she  took  a  very  active  part 
in  church  work  and  devoted  some  time  to  social  duties. 

February  4th,  1910,  she  noted  that  there  was  some  discharge 
from  her  ear ;  but  as  this  seemed  rather  trifiing  she  did  not  at 
first  seek  medical  aid.  The  discharge  persisting,  Dr.  Sandels 
was  asked  to  examine  her.  He  did  so  and  discovered  a  strepto- 
coccic otitis  media ;  and  fearing  the  development  of  mastoid 
disease,  the  patient  was  removed  to  the  Eye  and  Ear  Hospital. 
Here  for  several  days  she  was  under  our  observation.  It  was 
decided  that  there  was  no  mastoid  trouble  and  that  the  disease 
was  confined  to  the  middle  ear.  During  the  time  she  was  in 
the  hospital,  she  got  hardly  any  sleep  at  night.  She  was  not 
under  hypnotics  for  fear  they  might  mask  her  symptoms. 

While  under  observation,  the  patient  was  greatly  worried 
over  the  thought  that  a  mastoid  operation  might  be  called  for, 
and  still  more  over  the  idea  (being  a  sensitive  woman)  that 
she  might  become  crippled  in  her  usefulness  and  become 
dependent  upon  others   for  support. 

During  the  last  three  or  four  days  at  the  hospital  she  became 
agitated,  loquacious  and  hard  to  manage.  This  mental  state 
became  more  and  more  pronounced  until  she  developed  a 
maniacal  state. 

Wliile  in  this  condition  she  was  removed  to  the  Mercy 
Hospital  under  Dr.  Diller's  care.  Her  condition  remained 
stationary  for  about  two  weeks ;  and  then  she  began  to  improve 
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somewhat.  No  attention  had  been  paid  to  her  ears  except  to 
have  them  cleansed  several  times  daily. 

Upon  admission  to  the  Mercy  Hospital,  it  was  noted  that 
she  had  a  "run-around"  on  one  finger.  Shortly  after  admis- 
sion she  developed  a  swelling  the  size  of  the  palm  of  the  hand 
on  the  buttock ;  and  although  it  was  expected  for  several  days 
that  it  would  require  lancing,  it  finally  subsided  gradually  and 
disappeared. 

Three  weeks  after  her  removal  to  the  Mercy  Hospital  it 
was  noted  there  was  some  swelling  over  the  right  mastoid, 
and  an  immediate  operation  was  advised ;  this  was  done.  Pus 
was  found  in  the  mastoid  and  an  epidural  abscess  was  found 
over  the  cerebellum.  \'ery  soon  after  the  operation  the 
patient's  delirium  increased.  She  became  disorientated,  peev- 
ish, faultfinding  and  quarrelsome.  She  abused  the  physicians, 
nurses  and  the  hospital,  and  criticized  them  in  the  most  cutting 
way.  She  objected  to  much  that  was  done  for  her.  Physical 
restraint  became  absolutely  necessary  to  prevent  her  interfer- 
ing with  her  bandages.  Her  mental  state  made  it  extremely 
difficult  in  every  way  to  manage  her.  The  operative  wound 
did  badly.  It  lay  gaping  open  for  about  a  month  and  showed 
no  signs  of  healing.  The  patient  developed  irregular  temper- 
ature and  her  pulse  was  weak  and  slow  and  her  delirium  in- 
creased. The  wound  sloughed  at  the  bottom  and  even  appeared 
gangrenous.  For  a  time  it  seemed  as  though  there  could 
scarcely  be  any  hope  for  her  recovery. 

With  the  failure  of  the  wound  to  heal,  it  was  also  felt  there 
might  be  some  general  systematic  blood  infection.  Accordingly 
cultures  were  made  from  her  blood  by  Dr.  Leteve,  which 
revealed  the  presence  of  streptococci  An  autogenous  vaccine 
was  made  and  used  in  doses  of  100,000,000  for  six  injections. 
With  the  use  of  the  vaccines  a  turn  for  the  better  set  in.  The 
physical  condition  steadily  improved,  but  not  the  mental. 

Gradually,  ven,-  gradually,  some  slight  improvement  was 
noted  in  the  wound.  And  gradually  and  very  slowly  it  healed, 
weeks  being  consumed  in  the  process.  All  the  while  her 
peculiar  mental  state,  characterized  by  restlessness,  peevish- 
ness, disorientation,  censoriousness,  continued;  and  nursing 
of  the  patient  and  her  management  in  general  were  most 
difficult. 

Finally,  after  many  weeks,  she  had  sufficientlv  recovered  to 
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leave  the  hospital,  which  she  did  early  in  July,  about  three 
months  after  the  mastoid  operation.  At  this  time  the  wound 
was  healed  and  her  mental  state  was  much  improved,  this 
mental  improvement  having  been  of  only  very  recent  occur- 
rence. She  remained  away  at  two  different  sanitoria  con- 
valescing, and  finally  returned  to  the  city  about  October  1st, 
nearly  well.  Even  after  she  left  the  hospital  for  the  sanitor- 
ium  she  had  many  false  conceptions  and  exhibited  some  false 
reasoning,  sviggestive  of  a  paranoid  state.  At  one  time  she 
became  so  agitated  at  the  sanitorium  that  her  removal  was 
demanded.  She  was  taken  to  another  sanitorium,  wdiere  she 
did  much  better ;  here  her  convalescence  became  uneventful, 
with  full  recovery  from  the  mental  state. 

The  following  explanation  of  this  case  and  the  relationship 
of  the  operation  to  the  mental  state  appears  as  the  most 
reasonable  one : 

A  sensitive,  delicate,  high-strung  woman,  who  is  working 
very  hard,  making  her  own  living,  attending  church  and  social 
duties,  is,  while  in  a  state  of  lowered  vitality,  seized  with 
otitis  media.  The  otitis  media  causes  in  her  mental  state  a 
subacute  and  then  acute  delirium.  Her  lowered  vital  tone  per- 
mits the  infecting  process  in  the  middle  ear  slowly  to  spread 
to  the  mastoid.  And  this  same  condition  of  vitality  prevents 
the  wound  from  healing.  The  behavior  of  the  wound  affords 
ample  proof  of  the  fundamental  condition — lack  of  vital  tone, 
lack  of  resistance  to  bacterial  infection — and  more  than  that, 
lack  of  resistance  to  psychic  or  mental  traumata. 

The  mental  state,  it  is  reasonable  to  suppyose.  was  brought 
about  by  combination  of  etiologic  factors.  These  were  first 
and  fundamental,  the  lowered  or  depressed  vital  tone  which 
naturally  affected  the  mental  operations,  together  with  the 
double  traumata  of  the  operation — for  it  had  both  its  mental 
and  physical  aspects.  And  then  to^keep  up  the  mental  state, 
which  is  initiated  by  the  foregoing  causes,  we  have  the  tox- 
emia from  the  infection. 

So  that  in  this  case  it  would  not  be  correct  to  say  off-hand 
that  the  otitis  media  and  operation  caused  the  delirium,  and 
vet  it  can  be  seen  that  they  had  their  influence  in  producing  it. 
ijut  the  point  for  emphasis  is  that  they  produced  the  delirium 
only  because  the  patient's  general  condition  amply  prepared 
her  for  it ;  it  was  so  weakened  that  it  was  unable  to  resist  even 
a  slight  assault. 
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Case  II. — L.  L.  R.,  male,  age  30,  referred  to  me  for  O.  M. 
P.  C— existing  since  childhood.  An  ironworker  by  occupa- 
tion, well  developed,  with  no  previous  history  of  importance 
excepting  scarlet  fever  in  infancy.  For  two  weeks  had  had 
pain  in  right  mastoid  with  increased  discharge  of  pus  and 
complete  facial  paralysis  on  right  side.  Patient  seemed  de- 
pressed and  worried  over  the  prospect  of  an  operation. 

The  radical  mastoid  was  performed  and  a  necrotic  area  was 
found  over  the  facial  nerve.  After  three  weeks  he  left  the 
hospital  to  be  attended  by  his  physician  in  a  neighobring  state. 
The  facial  paralysis  had  disappeared  and  the  wound  healed 
well.  Returned  in  one  month,  complaining  of  severe  head- 
aches, chiefly  vertical,  sometimes  occipital  and  frontal.  Had 
a  marked  optic  neuritis  in  right  eye.  A  diagnosis  of  abscess 
was  made.  The  patient  was  much  depressed  mentally,  was 
fearful  of  the  coming  operation,  and  required  the  presence  of 
his  priest  in  the  operating  room.  Nothing  was  found  in  the 
brain  or  dura  to  indicate  either  pressure  or  pathologic  changes. 
For  a  couple  of  weeks  after,  he  seemed  like  the  average  patient. 
The  optic  neuritis  partially  cleared.  Then  he  again  showed 
depression,  having  many  imaginan,-  ills.  Complained  of  im- 
moral conduct  of  his  nurses,  and  had  other  delusions. 

He  was  seen  by  Dr.  Diller  and  found  to  be  in  the  condition 
of  dementia  which  should  probably  be  classed  as  one  of  de- 
mentia precox.  He  was  taken  to  St.  Francis  Hospital.  Here 
he  exhibited  mutism,  disregard  for  his  surroundings,  with  lack 
of  initiative  and  desire,  which  seemed  to  label  him  pretty 
clearly  as  a  case  of  dementia  precox.  The  patient  remained 
at  the  hospital  for  many  weeks  without  showing  any  substan- 
tial signs  of  improvement,  although  during  his  stay  there  the 
wound  healed. 

Here  again  is  a  case  of  a  grave  form  of  insanity,  apparently 
chronic  in  form,  caused  by  operation  on  the  mastoid.  Here 
again  it  may  be  safely  assumed  that  while  the  operation  was 
in  all  probability  the  precipitating  cause  of  this  grave  mental 
state,  yet  it  is  also  safe  to  assume  that  it  was  only  the  precip- 
itating factor  operating  upon  a  man  whose  general  organism 
and  mental  makeup  were  fully  prepared  for  giving  expression 
to  such  psychosis.  In  other  words,  any  other  trauma,  physical 
or  mental,  we  may  suppose  would  have  set  up  such  a  psychosis. 
We  need  not  expect  such  an  outcome  in  persons  of  ordinary 
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health.    Yet  it  must  be  confessed  in  this  case  such  a  predisposi- 
tion could  not  be  discerned  before  operation. 

And  it  may  be  here  stated  that  in  any  case  where  delirium 
is  produced  by  operation,  we  may  be  pretty  sure  it  so  hap- 
pened only  because  of  the  fact  that  the  patient  had  somehow 
been  prepared  for  it  by  a  depressed  psychic  tone.  A  question 
of  practical  importance  arises  here.  Where  there  is  reason  to 
suspect  the  probability  of  mental  breakdown  in  a  case  where 
serious  operation  is  indicated,  it  becomes  the  part  of  prudence 
in  the  surgeon  to  consider  this  possibility. 

The  next  case  is  in  direct  contrast  in  physical  and  mental 
makeup  to  case  I. 

Case  III. — A  man,  aged  52,  of  stolid  appearance,  phlegmatic 
temperament,  one  not  easily  susceptible  to  mental  impressions. 

He  was  brought  to  my  office  October  18,  1910,  complaining 
of  pain  in  the  right  side  of  his  head.  He  had  lately  shown 
mental  derangements. 

Personal  history :  Negative. 

Present  illness :  In  March  the  patient  had  an  acute  suppura- 
tive otitis  media  complicating  grip.  The  discharge  was  very 
free,  but  the  patient  suffered  very  much,  early  in  the  attack,, 
from  severe  pain  in  the  ear  and  frequent  spells  of  dizziness. 
Occasionally  there  was  some  vomiting.  The  ear  continued  to 
discharge  for  one  month.  Since  then  there  has  been  no  dis- 
comfort directly  referable  to  the  ear,  but  the  patient  has  com- 
plained almost  constantly  of  some  headache  on  the  right  side. 

Early  in  October  the  headaches  had  increased  until  a  week 
before  seeing  him  they  were  so  severe  that  sleep  could  only 
be  obtained  under  opiates.  With  the  increase  of  pain,  an 
irritable  temper  and  mental  hallucination  developed.  He  had 
to  be  watched  for  fear  of  suicide,  which  he  threatened,  and 
tried  at  one  time  to  throw  himself  from  an  upper  window. 

He  entered  the  hospital  October  20,  1910,  and  was  examined 
by  Dr.  W.  K.  Walker  as  to  his  mental  condition,  who  made  the 
following  report: 

Patient  was  examined  by  Dr.  Walker  two  hours  before  op- 
eration. With  the  exception  of  cephalic  pain  which,  accord- 
ing to  the  patient's  statement,  was  most  marked  over  the  entire 
right  side,  no  localizing  symptom  could  be  elicited.  He  was 
well  orientated  in  all  three  spheres — time,  place,  and  personality 
(no  delirium),  and  there  was  no  more  marked  dulHng  of  the 
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mental  faculties  than  that  which  could  be  explained  by  long- 
continued  suffering  (irritability). 

He  presented  the  picture  of  a  man  who  was  suffering  intense 
pain,  with  apprehensiveness  and  anxiety  as  to  further  suffer- 
ing, greater  than  he  could  bear. 

He  explains  his  more  marked  agitation  of  the  night  hours 
as  follows: 

"Either  the  pain  gets  worse  at  night,  or  else  I  am  less  able 
to  bear  it;  I  can't  sleep,  so  I  walk  the  floor;  and  if  I  said  I'd 
throw  myself  out  of  the  window,  I  meant  that  if  the  pain  can't 
be  stopped  I'd  rather  be  dead."' 

Examination  of  the  ear  showed  there  was  no  discharge,  the 
membrane  was  intact  with  injection  of  the  vessels.  There  was 
one  point  of  tenderness  about  one-half  inch  below  and  behind 
the  antrum. 

X-ray  showed  the  right  mastoid  to  be  opaque. 

10-20-10.  Mastoidectomy  was  done  one  hour  later.  Xo  pus 
or  necrosis  was  found  in  the  mastoid,  antrum,  or  middle  ear. 
The  sinus  was  uncovered,  and  while  the  wall  of  the  sinus  did 
not  appear  unhealthy,  there  was  a  peculiar  yellow  tint  that 
made  an'  explorator\-  puncture  seem  to  be  indicated.  The 
sinus  was  found  to  contain  a  well  organized  clot  extending 
from  half  way  to  the  torcular  to  the  jugular  bulb.  Xo  return 
flow  being  obtained  from  the  bulb,  the  bulb  was  opened  and 
curetted,  followed  by  ligation  of  the  jugular  vein. 

Unfortunately,  the  specimen  of  the  clot  was  lost  before 
reaching  the  laboratory,  so  whether  it  was  infective  or  sterile 
is  unknown.  As  the  clot  was  well  organized  and  firm,  showr 
ing  no  signs  of  breaking  down,  it  was  probably  the  latter,  or 
the  infecting  organism  had  become  greatly  attenuated. 

The  interesting  clinical  feature  of  the  case  is  the  entire 
absence  of  all  the  clinical  symptoms  of  thrombosis,  with  the 
exception  of  the  infrequent  one  of  pain,  and  pain  of  such 
severity  that  the  patient's  mental  condition  was  questioned. 

Following  the  operation  the  patient's  temperature  never  was 
above  100;  he  had  decreasing  pain  for  two  days,  which  then 
disappeared.     Otherwise  his  convalescence  was  uneventful. 


XXIII. 

SUBDURAL  DRAINAGE  IN  PURULENT  MENINGITIS 

AND  BRAIN  ABSCESS.     REPORTS  OF  TWO 

CASES   WITH   AUTOPSIES. 

By  Ewing  W.  Day,  M.  D., 

Pittsburgh. 

Casi:  I. — Air.  C,  aged  30,  white,  consulted  me  for  the  first 
time  December  6,  1910,  for  pain  in  and  around  the  right  ear 
and  severe  periodical  headaches. 

Family  history — Good. 

Personal  history — Outside  the  ordinary  diseases  of  child- 
hood, he  had  always  enjoyed  good  health.  At  the  age  of  two 
and  a  half  years,  he  had  scarlet  fever  which  left  him  with  a 
chronic  suppurative  otitis  media  of  the  right  ear.  Except  for 
the  discharge  and  gradual  loss  of  hearing,  he  suffered  no  dis- 
comfort from  the  ear. 

Present  history — Four  months  before  he  consulted  me,  he 
suffered  severe  pain  in  the  ear  and  right  side  of  his  head.  The 
pain  continued  for  about  three  days,  during  which  time  there 
was  some  decrease  in  the  amount  of  discharge.  Following 
this  attack,  he  suffered  frequently  from  vertigo.  In  December 
he  had  a  similar  attack  and  it  was  at  this  time  I  saw  him.  He 
referred  his  pain  to  the  mastoid  region.  Examination  of  the 
ear  showed  the  usual  destruction  of  an  O.  M.  P.  C. 

Examination  of  the  labyrinth  w^as  as  follows : 

1st.     No  spontaneous  nystagmus. 

2nd.    No  spontaneous  nystagmus  behind  opaque  glasses. 

3rd.     Absence  of  nystagmus  by  quick  head  movement. 

4th.     Caloric  reaction  negative. 

.Sth.     Turning  reaction  active. 

6th.    Hearing,  deaf. 

7th.     Romberg  test,  positive.     No  marked  direction. 

8th.     Some  tinnitus. 

Operation  was  advised,  but  although  warned  of  the  possi- 
bility of  brain  complications,  he  refused  to  consider  it.     The 
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next  few  days  his  pain,  which  had  been  localized  to  the  mas- 
toid, increased. 

He  was  admitted  to  the  Eye  and  Ear  Hospital  December  12. 
1910.  At  this  time  physical  examination  was  negative. 
T.  P.  R.  normal,  reflexes  normal,  and  no  change  in  the  eye- 
grounds.  The  next  day,  under  ether  anesthesia,  a  radical 
mastoid  was  done.  Before  the  patient  left  the  table  a  lumbar 
puncture  was  made.  There  was  a  slight  increase  in  pressure, 
the  fluid  was  slightly  cloudy,  first  clear.  Microscopic  exam- 
ination showed  pus  cells  in  abundance  and  pneumococci.  The 
day  following  the  operation  there  developed  a  very  marked 
nystagmus  to  the  right  (the  diseased  side)  and  slightly  rotary 
in  character.  This  nystagmus  with  the  labyrinthine  tests  was 
typical  of  labyrinthine  empyema  and  cerebellar  abscess,  as 
described  by  Barany.  It  was  decided  not  only  to  drain  the 
dura  but  also  to  open  the  labyrinth  and  explore  the  cerebellum. 
There  was  no  Kernig's  sign  present,  reflexes  normal,  but  there 
was  a  marked  myotonia. 

Operation. — Chloroform  anesthesia.  Enlargement  of  the 
former  opening.  The  cochlea,  vestibule,  and  semicircular 
canals  were  opened  and  pus  and  granulation  tissue  found  in 
all.  The  dura  over  the  posterior  lobe  of  the  cerebrum  and  the 
anterior  surface  of  the  cerebellum  was  exposed  and  incised  and 
subdural  drainage  of  silk-gut  introduced.  Considerable  fluid 
drained  from  both  openings.  An  abscess  on  the  anterior  sur- 
face of  the  cerebellum  in  close  proximity  to  the  internal  aud- 
itory canal  was  opened  and  about  a  dram  of  pus  escaped. 
Lumbar  puncture — 40  cc.  of  spinal  fluid  was  removed  and 
replaced  with  40  cc.  N.  S.  S. 

Dec.  15.  1910.     Nystagmus  undiminished.     Xo  headache. 

For  four  days  there  was  a  decided  improvement  in  the 
patient.  During  the  twenty-four  hours  there  was  considerable 
drainage  from  the  dura,  the  amount  gradually  diminishing. 
Pus  still  drained  from  the  cerebellum. 

Dec.  18,  1910.  Patient  seems  stupid,  complains  of  severe 
headache  and  there  is  some  rigidity  of  the  neck. 

Dec.  19,  1910.  Patient  still  w^rse.  Temperature  102, 
respirations  irregular,  and  delirium.     Nystagmus  unchanged. 

Operation — Further  exposure  of  the  cerebellum  with  a  view 
if  possible  of  getting  better  drainage. 

There  was.  however,  no  improvement  and  the  patient  be- 
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came  gradually  worse.  He  was  delirious  most  of  the  time, 
the  temperature  was  between  101  and  102,  and  the  respira- 
tions were  Cheyne-Stokes  in  character.  He  died  December 
22,  1910. 

Postmortem  report  by  Dr.  Willetts : 

Report  of  partial  autopsy  on  body  of  young  male  adult. 
Behind  right  ear  is  operation  wound  in  lower  part  of  which 
drain  is  still  present.  Wound  partially  healed.  On  opening 
skull  this  external  opening  is  found  communicating  with  a 
small  abscess  cavity  in  the  right  lobe  of  the  cerebellum  and 
also  wnth  a  smaller  pus  focus  in  the  posterior  and  lower  part 
of  the  right  temp<:)ral  lobe.  About  this  region  there  is  no 
exudate,  but  over  the  entire  left  lobe  of  the  cerebellum  there 
is  marked  purulent  exudate  in  the  leptomeninges.  This 
exudate  is  also  seen  over  the  base  of  the  brain  and  extending 
down  in  the  meninges  of  the  cord. 

Cultures  were  sterile.  Body  had  been  embalmed  with  solu- 
tion of  formalin  and  this  probably  accounts  for  sterile  condi- 
tion. 

The  following  points  are  of  interest: 

1st.  A  beginning  meningitis  present  at  the  time  of  opera- 
tion, wnth  no  clinical  symptoms  other  than  w^ould  be  expected 
from  the  ear  conditions,  and  but  for  the  lumbar  puncture  made 
at  that  time,  could  be  classed  as  one  caused  by  operative  inter- 
ference. 

2nd.  The  marked  spontaneous  nystagmus  to  the  diseased 
side  wdiich  continued  until  shortly  before  death,  as  diagnostic 
of  complicating  cerebellar  abscess. 

Barany  says  that  "A  diagnosis  of  empyema  of  the  labyrinth 
(total  destruction)  with  cerebellar  abscess  may  at  once  be 
made,  as  a  spontaneous  nystagmus  to  the  diseased  side  can 
only  be  produced  intracranially  when  the  absence  of  caloric 
nystagmus  has  shown  the  presence  of  destruction  of  the 
labyrinth.  Meningitis  and  cerebellar  tumors  mav  easily  be 
ruled  out  of  the  diagnosis  by  the  other  symptoms." 

3rd.  The  extent  of  the  influence  of  early  subdural  drainage 
on  meningitis,  as  shown  at  the  postmortem. 

Case  II. — ^H.  E.,  age  18.  white.  Hebrew,  was  admitted  to 
the  Eye  and  Ear  Hospital  September  26.  1910,  complaining 
of  pain  in  the  right  ear  and  mastoid.  He  gave  the  following 
history :     Following  going  in   swimming  six  weeks   ago,   he 
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had  the  symptoms  of  acute  purulent  otitis  media.  The  ear 
discharged  freely,  but  in  the  last  few  days  he  had  suffered 
severe  pain  in  the  right  side  of  his  head. 

Examination — Ear:  Swelling  back  of  the  right  ear  in  the 
mastoid  region  and  below  in  the  neck.  The  swelling  is  hard 
to  touch,  no  fluctuation  and  is  very  sensitive  to  pressure.  There 
is  profuse  discharge  from  the  ear. 

General  examination — Negative  as  to  physical  signs.  The 
patient  is  poorly  nourished  and  has  an  old  apical  lesion. 

Urine  analysis  negative. 

Blood  examination— W.  B.  C.  15,000.  Polys.  87,  Lymph.  12, 
large  Mono,  and  Trans.  1%. 

Pus  examination — Pus  showed  diplococci.  Gram  positive. 

Sept.  27,  1910.  Mastoidectomy  by  Dr.  Waldie.  Necrosis 
was  complete,  pus  being  present  in  quantities.  The  tip  was 
removed.  During  the  operation  the  lateral  sinus  was  acci- 
dentally opened.    There  was  a  free  flow  of  blood. 

October  3,  1910.  Temperature  shows  but  little  improve- 
ment. Swelling  in  the  neck  better.  Complains  of  no  pain  in 
his  head. 

October  4,  1910.  W.  B.  C.  11,000.  Polys.  85,  L}Tnph.  12, 
Trans,  and  Large  Mono.  8.    Temperature  105. 

October  5,  1910.  Operation  by  Dr.  Day.  Lateral  sinus 
opened,  a  septic  clot  removed.  It  extended  from  about  two 
inches  beyond  the  knee  of  the  sinus  to  the  jugular  bulb,  includ- 
ing the  latter.  The  jugular  bulb  was  opened  and  curetted. 
No  return  flow  was  obtained  from  the  bulbar  end.  Jugular 
vein  was  ligated  and  resected. 

October  8,  1910.     \V.  B.  C.  11,400.     Polys.  81. 

October  13,  1910.    No  change.    Photophobia. 

October  14,  1910.  Patient  delirious  all  day.  Marked 
myotonia.  Knee  jerk  not  increased,  no  clonus,  no  Babinsky, 
possible  Koernig's. 

Spinal  puncture  with  withdrawal  of  20  cc.  of  quite  turbid 
fluid  which  examination  showed  to  contain  numerous  pus 
cells.    Eye  grounds  negative.    W.  B.  C.  15,000.    Polys.  77 . 

The  diagnosis  of  meningitis  was  made  but  no  operation  was 
performed  at  this  time  because  it  was  impossible  to  get  the 
consent  of  the  boy's  parents. 

October  15,  1910.  General  condition  improved.  Delirium 
has  given  place  to  rationality.     Koernig's  negative.     Spinal 
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puncture  with  removal  of  20  cc.  comparatively  clear  fluid, 
which  was  found  to  contain  pus  cells  and  streptococci. 

October  16,  1910.  Again  delirious.  Pulse  dicrotic.  Lum- 
bar puncture — 30  cc.  of  turbid  fluid  removed.  Temperature 
105. 

October  17,  1910.  Koernig's  positive.  Numerous  rales 
(toxic  bronchitis). 

October  19.  1910.  Subdural  drainage  by  Dr.  Day.  Drain- 
age inserted  Ix)th  above  and  below  the  tentorium. 

October  21,  1910.     No  improvement.     Died  6:30  a.  m. 

Report  of  partial  autopsy  on  young  Hebrew  at  Eye  and  Ear 
Hospital.     Postmortem  by  Dr  Willetts : 

External  examination  of  head  showed  operation  wound 
behind  right  ear  with  drainage  in  lower  end  of  wound. 

Examination  of  brain — Opening  through  skull  into  crainal 
cavity  on  right  side  behind  petrous  portion  of  temporal  bone, 
above  and  below  the  tentorium.  The  surface  of  brain  im- 
mediately in  contact  with  the  drain  and  for  a  considerable 
area  about  it  is  perfectly  clean  and  smooth  with  no  visible 
exudate.  The  lateral  sinus  was  empty  and  smears  made  from 
this  and  also  from  jugular  bulb  and  sigmoid  sinus  showed  no 
pus  or  bacteria. 

Over  the  entire  surface  of  the  brain  except  this  area  men- 
tioned above,  there  was  a  fibrinopurulent  exduate  within  the 
leptomeninges  This  exudate  extended  into  the  meninges  of 
the  cord  as  far  as  could  be  seen  through  the  foramen  magnum. 
Smears  made  from  the  meningeal  exudate  showed  typical 
streptococci. 

Pathologic  diagnosis — Diffuse  fibrinopurulent  leptomenin- 
gitis involving  all  parts  of  the  meninges  except  an  area  on 
right  side  over  right  cerebelar  and  temporal  lobes,  where  drain 
was  applied. 

Brain  edematous.  General  purulent  leptomeningitis  with 
some  fibrinous  exudate  over  both  hemispheres,  except  in  the 
region  of  the  drainage.  The  temporosphenoidal  lobe  of  the 
cerebrum  and  cerebellum  were  comparatively  clear. 

While  the  dural  drainage  was  undertaken  too  late  in  this 
case  to  hope  for  recovery,  the  postmortem  findings,  taken 
with  the  preceding  case,  show  what  can  be  expected  from  it: 

1st.  Dural  drainage  is  effective  over  a  limited  area,  but 
extends   some   distance  beyond  the  drain. 
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2nd.  That  these  dural  areas  were  found  at  the  postmortem 
comparatively  normal.  This  is  probably  from  the  fact  that 
the  dural  dram  is  most  active  at  first  and  ceases  after  36  to  48 
hours,  probably  caused  by  the  blocking  of  the  arachnoid  spaces 
leading  to  the  drained  area,  which  also  protects  it  from  re- 
invasion. 

3rd.  That  to  be  effective  in  general  meningitis,  many  drains 
on  both  sides  of  the  skull  would  be  necessary.  Without  having 
had  an  opportunity  to  test  it,  lavage  of  the  cerebrospinal  sub- 
arachnoid spaces,  as  proposed  by  Barr,  appeals  more  strongly 
to  the  writer. 


XXIV. 

SOME  RAMBLING  THOUGHTS   CONCERNING  THE 
RADICAL  MASTOID   OPERATION. 

By  Frank  Allport,  M.  D., 

Chicago. 

I  wish  it  to  be  distinctly  understood  that  this  paper,  or  what- 
ever you  may  choose  to  call  it,  is  in  no  sense  to  be  considered 
in  the  light  of  a  scientific  dissertation.  It  is  merely  a  gossipy 
talk  on  certain  aspects  of  mastoid  work,  which  have  been 
gathered  and  stored  away  in  my  mind  since  my  last  published 
utterance  on  mastoid  surgery  some  years  ago.  I  am  adhering 
to  my  old  methods  in  some  instances,  and  in  others  have  aban- 
doned them  and  am  working  along  different  lines.  It  will  be 
my  purpose  in  this  rambling  talk  to  discuss  these  various 
aspects  of  my  work  and  to  try  to  explain  why  I  adhere  to  the 
old  methods,  or  why  I  have  come  to  substitute  new  ones. 

Let  us  first  consider 

THE  INCISION. 

I  still  make  a  long  curving  incision,  beginning  at  the  extreme 
limit  of  the  mastoid  tip,  and  curving  around  and  close  to  the 
base  of  the  auricle,  and  over  the  auricle  to  a  point  directly 
above  the  external  auditory  meatus.  (It  should  be  of  course 
understood,  that  I  am  talking  now  about  the  radical  operation). 
The  incision  should  not  be  so  close  to  the  auricle,  as  to  cut 
open  its  lumen,  and  ample  tissue  should  be  left  for  the  inser- 
tion of  sutures.  This  incision  long  as  it  is  will  sometimes  have 
to  be  enlarged  downward  if  much  work  in  and  around  the  tip 
cells  has  to  be  done,  and  upwards  and  forwards  if  much 
zygomatic  disease  becomes  disclosed.  I  think  it  is  foolish  to 
try  to  complete  the  entire  depth  of  the  incision  in  one  sweep 
of  the  knife.  It  is  not  easily  accomplished,  and  such  efforts 
will  usually  be  accompanied  by  the  production  of  a  ragged 
and  torn  periosteum.  I  think  it  is  better  to  carefully  outline 
the  incision  by  a  comparatively  gentle  sweep  of  the  knife,  as 
its  exact  and  proper  location  can  in  this    way  be  better  desig- 
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nated  than  by  an  effort  at  a  single  primary  incision.  This 
incision  should  be  quickly  followed  by  a  second,  which  will 
lead  us  to  the  periosteum,  w^hich  should  then  be  carefully  in- 
cised through  to  the  bone,  with  as  little  laceration  as  possible. 
Unless  the  hemorrhage  is  violent  I  do  not  bother  with  artery 
clamps,  for  by  working  quickly,  I  soon  have  my  self-retaining 
retractors  in  position,  and  then  all  flap  hemorrhage  ceases. 
After  the  incision  is  completed,  the  soft  tissues,  including  the 
periosteum,  is  quickly  shoved  back  by  a  periosteptome,  and  the 
adherent  tissues  at  the  mastoid  tip  are  cut  away  by  curved, 
blunt,  strong  scissors.  The  retractors  are  now  placed  in  posi- 
tion, one  pair  in  the  upper  end  of  the  wound,  and  another  pair 
in  the  lower  end  of  the  wound,  and  screwed  up  to  their  utmost 
capacity  for  expansion. 

THE    SELFRETAINING    RETR-VCTORS. 

The  teeth  of  the  two  pairs  of  retractors  should  not  touch 
nor  interlock,  as  this  limits  the  usefulness  of  both.  The  wound 
should  be  long  enough  to  freely  accommodate  both  pairs  of 
retractors.  This  is  one  reason  why  I  curve  my  incision  around 
the  upper  portion  of  the  auricle,  and  I  have  never  found  that 
cutting  a  little  into  the  muscle  at  this  point  did  any  harm,  or 
produced  any  drooping  of  the  auricle.  As  I  have  said,  the 
retractors  should  be  screwed  up  to  their  fullest  capacity  of 
expansion.  This  is  necessary-  for  several  reasons.  In  the  first 
place  it  is  only  by  such  extreme  pressure  on  the  tissues  that 
hemorrhage  ceases.  Partial  expansion,  I  verily  believe,  pro- 
duces hemorrhage,  and  I  would  rather  not  use  the  retractors 
at  all,  than  to  use  them  partially  expanded.  It  is  for  the  pur- 
pose of  adding  strength  and  forcefulness  to  these  retractors 
that  I  have  had  the  latest  models  made  heavy  and  strong.  The 
screw  head  in  the  old  models  used  to  be  round,  but  I  found 
that  it  was  quite  impossible  to  produce  much  power  in  a  round 
screw  head,  especially  when  the  hands  are  moist,  as  they  al- 
ways are  doing  an  operation.  I  therefore  had  the  screw  head 
made  flat,  so  that  the  arms  can  be  easily  spread  apart  to  their 
utmost  capacity,  if  the  wound  is  at  all  long  enough.  The  teeth 
of  the  retractors  should  be  placed  under  all  the  soft  tissues, 
and  firmly  held  there  until  the  arms  are  fully  expanded.  With 
a  good  long  incision,  with  the  two  pairs  of  retractors  properly 
placed,  and  with  the  blades  fully  expanded,  there  seems  little 
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left  to  be  desired  in  the  way  of  a  bloodless  and  ample  field  of 
operation. 

I  do  not  make  the  backward  incision,  as  practiced  by  Whit- 
ing and  others,  because  by  the  procedures  just  described  I  do 
not  need  it,  and  consider  it  to  be  a  needless  incision,  the  field 
is  ample  without  it.  Of  course,  if  I  intended  entering  the 
cerebellum,  or  the  backward  course  of  the  lateral  sinus,  I 
would  doubtless  make  this  incision,  but  not  otherwise,  except 
in  extreme  cases  of  backward  necrosis.  It  sometimes  happens 
that  the  tissues  are  so  stiff  and  swollen  that  the  retractors 
cannot  at  first  be  expanded  to  their  fullest  capacity.  In  this 
event,  we  must  do  the  best  we  can  at  first,  but  little  by  little 
the  retractors  will  become  loosened  in  their  position,  and  must 
from  time  to  time  be  tightened  by  twisting  the  screw  head,  it 
being  remembered  that  the  retractors,  in  order  to  fulfill  their 
real  usefulness,  must  always  be  kept  tightly  and  firmly  in 
position.  Otherwise,  they  simply  'Vabble"  around  in  the 
incision  (if  I. may  use  the  expression),  perhaps  drop  out,  and 
instead  of  being  of  use,  are  really  a  nuisance.  I  cannot  under- 
stand why  everybody  does  not  use  these  retractors.  I  do  not 
say  so  because  I  devised  them,  but,  properly  used  they  are  so 
manifestly  helpful,  that  I  cannot  see  why  operators  persist  in 
ignoring  them  and  in  adhering  to  the  old  hand  retractors. 
Hand  retractors  require  another  j>erson,  and  another  pair  of 
hands  around  the  patient's  head.  They  cannot  compare  with 
the  selfretaining  retractors  in  the  firmness  and  constancy  of 
their  expansion ;  they  do  not  control  soft  tissue  hemorrhage; 
they  do  not  provide  a  constant  and  complete  view  of  the  oper- 
ative field;  they  are  hard  on  the  assistant  who  holds  them. 
This  very  day,  as  I  am  writing  this  communication,  I  saw  an 
experienced  and  skillful  nurse  faint  completely  away,  from 
the  sheer  fatigue  of  the  long  holding  of  hand  retractors.  And 
let  me  urge,  that  if  you  are  going  to  use  selfretaining  retract- 
ors, that  you  use  only  modern  models,  and  that  you  use  them 
properly.  I  have  been  asked  if  my  retractors  do  not  injure 
the  meatus.  I  can  only  reply  that  I  have  never  seen  such  an 
occurrence.  In  the  radical  operation  it  does  not  make  any 
difference  anyway,  because  the  meatus  is  subsecjuently  cut  in 
making  the  flaps,  and  in  the  acute  operation,  if  the  meatus  is 
squeezed  together  pretty  tightly,  the  trouble,  can  be  easily 
remedied  by  packing  the  meatus  with  gauze  after  the  operation 


THOUGHTS  CONCERNING  RADICAL  MASTOID  OPERATION.      403 

is  finished,  to  thoroughly  keep  its  walls  apart,  a  precaution 
n'hich  I  notice  most  operators  take  anyway,  whether  they  use 
hand  or  selfretaining  retractors. 

After  the  retractors  are  in  position,  the  posterior,  superior 
and  inferior  walls  of  the  cartilaginous  meatus  should  be  lib- 
erated from  the  underlying  osseous  meatus,  by  passing  a  small 
spatula,  or  something  of  this  nature,  between  the  two  struc- 
tures. If  it  looks  as  if  the  cartilaginous  meatus  was  going  to 
constantly  project  into  the  field  of  operation  and  annoy  the 
operator,  a  strip  of  gauze  should  be  passed  through  the  carti- 
laginous meatus  inwards  and  brought  backwards  and  the  two 
ends  brought  tightly  together  by  an  artery  forceps.  This 
forces  down  the  posterior  wall  of  the  meatus,  and  keeps  it  out 
of  the  Way.  If  this  is  going  to  be  done  the  retractors  will 
have  to  be  temporarily  removed,  the  gauze  inserted,  and  the 
retractors  replaced.  The  retractors  will  hold  the  gauze  firmly 
in  position  after  they  are  replaced.  Some  operators  always 
insert  this  strip  of  gauze  and  I  am  not  at  all  sure  but  this  is 
a  good  plan.  I  am  more  and  more  inclined  to  think  it  is.  If 
this  plan  is  to  be  followed,  the  gauze  should,  of  course,  be 
inserted  before  the  retractors  are  inserted  at  all,  and  the* 
cartilaginous  and  osseous  meati  should  also  be  separated 
before  the  gauze  or  the  retractors  are  placed  in  position. 

THE  CHISELING. 

The  primary  danger  in  removing  the  mastoid  cortex  is, 
first,  the  exposure  of  the  sigmoid  sinus,  esj>ecially  if  it  is 
abnormally  placed,  and,  second,  the  exposure  of  the  dura  of 
the  temporosphenoidal  lobe  of  the  brain.  The  mere  exposure 
of  these  membranes  really  does  no  harm,  but  it  should  not  be 
forgotten  in  opening  and  working  upon  the  mastoid  bone,  and 
should  be  avoided  if  possible. 

The  exposure  of  the  dura  as  an  initial  event  in  chiseling 
can  only  be  accomplished  by  chipping  out  a  piece  of  bone 
much  higher  than  we  have  any  business  to  be  working.  Ex- 
cept in  rare  instances  the  middle  lobe  of  the  brain  does  not  He 
below  a  line  drawn  on  a  level  with  the  roof  of  the  bony  meatus. 
We  should  never,  therefore,  begin  chiseling  above  this  line. 
After  we  have  gotten  into  the  bone,  and  are  familiar  with  its 
interior  landmarks,  we  will  often  be  able  to  extend  our  bone 
work  above  this  line,  especially  where  the  zygomatic  cells  are 
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affected,  but  we  should  never  begin  chiseling  at  a  point  above 
this  line.  By  observing  this  rule  we  will  never  expose  the  dura 
as  a  primary  accident,  although  this  membrane  is  often  uncov- 
ered either  intentionally  or  accidentally  later  on  in  the  deeper 
bone  work. 

The  sigmoid  bend  of  the  lateral  sinus  is  not  infrequently 
situated  too  far  forward,  or  too  close  to  the  cortex,  especially 
in  young  subjects.  In  removing  the  cortex,  therefore,  we 
should  be  careful  that  the  chisel  does  not  sink  into  the  bone 
very  deeply,  until  we  are  sure  as  to  the  location  of  the  sinus. 

From  time  to  time  temporal  bones  with  peculiar  shaped 
meati  will  be  seen,  that  are  liable  to  produce  incorrect  ideas 
as  to  their  interior  anatomy  in  the  mind  of  the  surgeon.  The 
bones  I  have  in  mind  have  peculiar  receding  or  shelving 
shaped  meatal  orifices.  The  posterior  margin  of  the  bony 
meatus  does  not  come  up  sharply  and  somewhat  perpendic- 
ularly to  its  position,  as  it  should,  but  recedes  backwards  and 
somewhat  upwards,  giving  the  impression  of  a  meatal  margin 
much  farther  backwards  and  upwards  than  is  harmonious  with 
the  interior  anatomy  of  the  bone.  If  we  take  the  actual  ex- 
ternal meatal  margin  as  a  guide  for  operating,  therefore,  in 
such  cases,  we  would  operate  much  higher  up  and  much  farther 
back  than  we  should,  and  would  therefore  be  quite  likely  to 
open  the  brain  and  sigmoid  sinus.  In  such  cases  we  should 
carefully  -examine  the  outlines  of  the  inner  meatal  walls,  and 
from  such  calculations  begin  chiseling  where  the  meatal  orifice 
should  be.  Such  calculations  would  find  us  chiseling  anteriorly 
to  the  actual  meatal  orifice,  in  its  beveled  or  shelving  surface. 
I  have  never  seen  this  point  described,  and  have  had  some 
dififilculty  in  expressing  myself,  but  hope  I  have  made  my 
meaning  clear.  I  have  verified  these  warnings  in  quite  a 
number  of  instances,  and  have  never  found  them  to  fail. 

I  use  a  large,  broad  chisel  in  beginning  my  work,  and  in 
fact  I  may  say  that  I  always  use  as  large  a  chisel  as  possible. 
Of  course,  as  we  proceed  inwards,  the  width  of  the  chisel 
must  diminish,  but  I  am  confident  that  a  broad  chisel  is  much 
safer  than  a  narrow  one.  I  rarely  use  a  square  end  chisel,  as 
I  believe  that  a  rounded  one  is  much  safer.  I  use  a  large 
metal  mallet,  with  a  wooden  interior.  I  am  still  looking  for 
an  ideal  head  light,  one  that  is  simple,  does  not  get  out  of 
order,  and  one  that  does  not  become  hot. 


THOUGHTS  CONCERNING  RADICAL  MASTOID  OPERATION.      405 

There  are  many  ways  of  beginning  chiseling  procedures  on 
the  mastoid  cortex,  all  of  them  used  by  thoroughly  good  sur- 
geons, and  all  of  them  evidently  performing  satisfactory  ser- 
vice to  those  who  employ  them.  Most  operators  begin  in  the 
upper  portion  of  the  bone  and  work  down,  but  others  begin 
down  and  work  up,  while  still  others  begin  at  the  posterior 
surface  of  the  mastoid  process,  and  work  towards  the  meatus. 
I  know  one  distinguished  otologist  who  makes  a  dainty  little 
abrasion  in  the  mastoid  cortex,  with  a  chisel  and  hammer,  for 
the  purpose  of  giving  his  rongeur  a  start,  an  d  then  laboriously 
completes  his  operation  with  rongeurs  and  curettes.  He  is 
afraid  to  use  a  chisel  and  hammer,  for  fear  that  the  blows 
will  produce  a  meningitis  or  rupture  a  possible  encapsulated 
abscess.  Personally,  I  have  no  belief  in  this  view,  as  I  have 
never  encountered  such  a  condition,  and  it  would  seem  as  if 
he  was  putting  himself  to  lifelong  inconvenience  and  labor  to 
avoid  something  which  he  will  probably  never  meet. 

I  do  not  believe  it  necessary  to  bother  with  mapping  out 
McEwen's  triangle,  or  any  other  landmark ;  simply  do  not 
begin  chiseling  above  the  meatal  roof  and  keep  close  to  the 
posterior  wall,  and  as  a  rule  trouble  will  be  avoided.  Person- 
ally I  believe  it  best  to  observe  the  rule  just  mentioned,  and  to 
peel  away  long  strips  of  the  cortex  with  a  broad  chisel,  until 
the  interior  of  the  bone  is  well  exposed,  meanwhile  never 
allowing  the  chisel  to  sink  into  the  bone  too  deeply  or  too  far 
back.  After  the  mastoid  cavity  is  exposed  1,  immediately  begin 
breaking  down  the  posterior  bony  meatus.  This  has  to  be 
done  anyway,  and  by  doing  it  early  in  the  operation  we  are 
enabled  to  work  farther  forward,  as  more  room  is  obtained 
and  there  is  less  liability  of  injury  to  the  sinus.  I  remove  then 
the  posterior  wall  of  the  bony  meatus  at  the  same  time  that  I 
remove  the  other  contiguous  bony  structure.  The  posterior 
portion  of  the  mastoid  interior  and  cortex  is  beveled  away 
with  the  broad  chisel,  the  edge  of  the  chisel  being  directed 
toward  the  meatus  continually,  instead  of  either  down  or  up, 
as  held  by  many  surgeons.  The  chisel  should  not  be  allowed 
to  sink  deeply  into  the  bone,  for  fear  of  injury  to  the  sinus. 

The  bony  opening  should  extend  downwards  to  the  tip, 
which  it  may  be  necessary  to  remove  in  some  cases.  The 
posterior  meatal  wall  should  be  removed  down  to  its  very  base, 
in  its  one-third  outer  or  external  portion,  so  that  practicallv  no 
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ridge  of  bone  can  be  found  between  the  floor  of  the  meatus 
and  the  floor  of  the  tip  cells.  The  facial  nerve  does  not  extend 
into  this  portion  of  the  posterior  meatal  wall  and  it  can  be 
therefore  smoothed  down  until  it  is  practically  on  a  level  with 
the  surrounding  bone  tissue.  A  little  further  in,  however,  the 
meatal  wall  must  be  handled  with  great  circumspection,  for 
within  its  structure  runs  the  much-to-be- feared  facial  nerve. 
I  believe  that  the  upper  portion  of  the  posterior  meatal  wall, 
or  the  "bridge,"  as  it  is  sometimes  called,  can  be  best  broken 
down  by  very  careful  chiseling  work.  I  have  tried  various 
instruments  for  this  purpose,  and  have  finally  come  to  depend 
more  upon  the  chisel  than  upon  anything  else,  but  the  work 
must  be  done  under  good  illumination  and  with  great  care.  I 
wish  to  say  that  I  also  think  very  highly  of  the  small  curette 
for  breaking  down  this  upper  portion  of  the  "bridge."  Before 
this  is  done,  however,  we  should  make  room  for  it  by  chiseling 
away  the  extreme  upper  portion  of  the  bony  meatus  and  pos- 
terior meatal  wall  so  that  the  roof  of  the  newly  made  cavity 
is  on  a  line  with  the  tegmen  tympani  and  tegmen  antri.  By 
thus  working  in  a  freely  open  cavity,  with  plenty  of  room  and 
good  illumination,  there  will  be  but  little  danger  of  injuring 
the  facial  nerve  in  removing  the  "bridge"  and  throwing  the 
whole  thing  into  one  large  cavity.  We  should  never  forget 
that  the  facial  nerve  runs  across  the  extreme  upper  posterior 
portion  of  the  tympanic  cavity  proper,  but  does  not  get  into 
the  attic  at  all.  We  should,  therefore,  always  work  up,  up, 
and  by  so  doing  we  will  go  a  long  way  toward  avoiding  danger. 
In  thus  working  up  we  will  sometimes  expose  the  dura,  but 
I  would  rather  do  this  one  hundred  times  than  injure  the 
facial  nerve  once. 

After  the  "bridge"  has  been  removed  and  we  can  freely  pass 
a  hook  from  the  attic  to  the  antrum  without  interruption,  we 
can  lay  aside  the  chisel  and  hammer  and  pick  out  the  malleus 
and  incus  with  forceps  and  curette  without  much  difficulty, 
provided  one  or  both  of  them  have  not  already  been  absorbed. 
The  middle  ear  should  be  very  gently  curetted  for  the  removal 
of  granulations  which  produce  constant  and  annoying  hem- 
orrhage, and  we  are  now  ready  for  the  interior  work  on  the 
bone.  This  is  done  by  most  operators  by  rongeurs  and 
currettes,  indeed  a  great  deal  of  the  work  already  described  is 
accomplished  by  a    majority  of    operators    by    rongeurs    and 
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currettes,  but  I  find  it  more  rapid  and  convenient  to  do  it  by 
chisel  and  mallet.  The  work  upon  the  interior  of  the  bone  I 
perform  with  electrically  driven  burs,  of  which  I  have  a  con- 
siderable assortment,  some  olive  shaped,  some  round,  some 
almost  smooth,  some  large,  and  some  small.  Before  leaving 
the  subject  of  chiseling  and  curretting  I  wish  to  say  that  I 
believe  we  are  all  too  careless  in  looking  after  the  condition  of 
these  instruments.  In  order  to  do  good  and  rapid  work  our 
chisels  and  curettes  should  be  kept  sharp.  It  is  astonishing 
how  much  easier  and  more  delicately  we  can  work  with  in- 
struments having  keen  cutting  edges,  and  yet  I  think  most  of 
us  are  very  negligent  on  this  point, 

THE  USE  OF  THE  BUR. 

I  cannot  understand  why  the  bur  is  not  in  quite  general  use, 
for,  after  many  years  of  experience  with  it,  I  can  frankly 
say  that  I  consider  it  the  best,  quickest  and  safest  instrument 
for  cleaning  out  the  interior  of  the  bone.  Of  course,  the 
operator  must  have  a  reliable  and  powerful  motor,  a  strong 
and  bendable  cable  (a  second  cable,  with  handle  and  a  second 
foot  "cut-off,"  should  always  be  on  hand  in  case  of  a  break- 
down), a  satisfactory  handle  and  a  proper  assortment  of  burs 
capable  of  working  in  all  sorts  of  cavities.  I  use  a  foot 
"cut-off,"  so  that  when  I  press  the  knob  with  my  foot  the  bur 
revolves,  and  when  I  take  my  foot  off,  it  stops.  I  always  work 
with  an  aseptic  cloth  sleeve  drawn  over  the  cable,  so  that  I 
have  no  fear  in  handling  it.  The  handle  itself  can  be  steril- 
ized. In  the  motor  which  I  use,  the  speed  of  the  revolutions 
can  be  controlled  by  a  handle.  When  using  a  bur  I  do  not 
attempt  to  hold  the  handle  gracefully  in  one  hand;  the  machine 
is  too  powerful  for  this,  the  bur  would  jump  from  place  to 
place  under  such  circumstances.  We  must  have  the  bur  under 
complete  control  in  order  to  make  it  safe.  I  therefore  hold 
this  handle  (down  close  to  the  bur)  with  both  hands.  My 
elbows  are  usually  steadied  against  my  body,  and  hands  are 
steadied  against  the  head  of  the  patient.  If  these  precautions 
are  observed,  the  bur  can  be  used  with  perfect  safety,  and  it 
will  not  jump.  I  know  of  no  instrument  that  can  be  used  so 
efficiently  and  safely  in  delicate  places,  such  as  around  an 
exposed  dura,  sinus,  facial  nerve,  or  horizontal  semicircular 
canal ;  and  as  for  smoothing  off  overhanging  bone,  cleaning 
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out  mastoid  cells,  "rimming  out"  the  eustachian  tube,  bevel- 
ing down  the  floor  of  the  meatus,  smoothing  down  the  pos- 
terior wall  of  the  meatus,  cleaning  out  the  aditus,  and  shaping 
up  the  cavity  in  general,  and  getting  out  all  necrosed  tissue, 
there  is  no  instrument  or  group  of  instruments  that  can  at  all 
equal  it.  But  I  always  say  to  a  surgeon  who  intends  using 
this  instrument,  not  to  be  discouraged  if  he  does  not  like  it  at 
first.  He  must  know  how  to  use  it,  and  in  order  to  do  this 
he  should  not  discard  it  until  he  has  used  it  twenty  or  twenty- 
five  times.  After  he  has  done  this,  he  will  have  become  an 
enthusiastic  advocate  of  the  bur  for  mastoid  work. 

While  using  the  bur  the  cavity  should  be  frequently  washed 
out  with  warm  sterile  water,  driven  by  a  powerful  syringe,  as 
great  masses  of  bone  dust  accumulate,  and  unless  washed 
away  and  would  obstruct  our  view  and  impede  progress. 

The  bur  should  be  frequently  cleaned  by  a  nurse,  as  its 
teeth  become  filled  with  bone  dust  and  do  not  cut  well.  The 
bone  should  be  kept  moist,  either  with  blood,  water  or  adrena- 
lin, as  otherwise  the  bone  and  bur  become  overheated  and 
superficial  bone  necrosis  may  follow.  I  have  had  a  number  of 
these  cases,  where  the  first  dressings  were  absolutely  black  and 
very  foul  smelling,  but  in  these  cases  I  have  dressed  the 
patients  daily  with  powerful  antiseptic  douchings  and  powders^ 
and  in  a  few  days  this  complication  has  passed  away,  and  I 
have  never  seen  any  unfortunate  consequences  follow. 

I  take  down  all  of  the  posterior  meatal  wall  that  I  possibly 
can  without  injuring  the  facial  nerve.  The  outer  portion  of 
the  wall,  perhaps  the  outer  third,  can  be  removed  entirely  and 
beveled  down  so  that  it  is  on  a  level  with  the  contiguous  bone. 
As  we  progress  inwards,  however,  we  must  remember  that 
the  facial  nerve  is  contained  within  its  structure  and  too  much 
bone  must  not  be  removed. 

As  we  bur  into  the  meatal  wall  in  this  vicinity,  on  its  edge, 
we  will  occasionally  see  a  little  bleeding  artery  making  itself 
manifest.  This  is  the  artery  which  accompanies  the  nerve, 
and  when  seen  should  be  a  signal  to  us  to  desist  from  further 
work  in  this  vicinity. 

The  remnant  of  the  meatal  wall  should  be  burred  down  with 
a  fine  bur,  so  that  there  are  no  rough  places,  nor  elevations 
on  it,  and  the  floor  of  the  meatus  should  be  leveled  down,  so 
that  there  is  no  obstruction  to  good  drainage.     I  think  that 
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almost  all  of  these  cases  should  be  cleaned  out  way  down  to 
the  tip  cells,  and  every  suspicious  place,  whether  in  the  mastoid 
bone  proper  or  in  the  zygomatic  region,  should  be  investigated 
by  the  bur  and  thoroughly  cleaned  out.  When  we  are  through 
operating  we  should  have  produced  a  large  cavity  without  any 
overhanging  edges,  and  with  every  place  in  the  bone  looking 
smooth  and  healthy.  The  two  hardest  places  to  heal  over,  in 
my  experience,  have  been  the  extreme  innermost  portions  of 
the  antrum,  and  the  aditus  ad  antrum,  but  if  these  are  thor- 
oughly polished  with  suitable  .sized  burs  they  will  heal  as 
rapidly  as  any  other  portion  of  the  cavity. 

THE   EUSTACHIAN   TUBE. 

I  take  great  pains  to  thoroughly  clean  and  curette  the  eus- 
tachian tube,  as  many  cases  are  apparently  uncured,  when  they 
are  entirely  well,  save  for  a  more  or  less  constant  dripping 
from  the  tympanic  orifice  of  the  eustachian  tube.  For  this 
reason  I  think  that  all  of  these  cases  should  have  all  diseased 
tissue  removed  from  the  throat.  I  mean  particularly  such 
conditions  as  diseased  tonsils,  adenoids,  and  granulations  or 
adhesive  bands  in  the  fossae  of  Rosenmueller.  Apparently 
uncured  cases  will  sometimes  be  promptly  relieved  by  a  re- 
moval of  such  pathologic  conditions.  At  the  time  of  the 
mastoid  operation,  it  is  not  sufficient  to  merely  curette  away 
granular  tissue  from  the  eustachian  tube.  It  is  necessary  not 
only  to  do  this,  but  to  scrape  the  superficial  bone  tissue,  so 
that  an  adhesive  inflammation  may  be  produced,  w^hich  will 
actually  close  the  mouth  of  the  tube.  This  I  accomplish  by 
curetting  the  tube  and  burring  out  its  orifice  by  hand  and 
electrically  driven  burs.  I  am  usually  able  to  pass  the  curette 
and  hand  burs  down  into  the  lumen  of  the  tube  as  far  as  the 
isthmus,  but  the  electrically  driven  bur  I  only  hold  at  the  open- 
ing of  the  tube,  in  order  to  thoroughly  "rim"  out  the  aperture. 
I  am  not  unmindful  of  the  fact  that  the  carotid  artery  lies 
close  to  the  eustachian  tube,  and  there  is  danger  of  injuring  it. 
However.  I  always  force  the  working  end  of  the  bur  or  cu- 
rette forward  and  upward  and  have  never  had  an  accident.  A 
distinguished  friend  of  mine  has,  I  understand,  ruptured  the 
artery  twice,  and  has  been  able  to  control  the  hemorrhage  by 
tight  packing  in  the  tube,  but  I  doubt  if  we  would  all  be  as 
luckv  as  this.    Our  work  then  in  the  eustachian  tube,  while  it 
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should  be  thorough,  should  at  the  same  time  be  cautious,  re- 
membering always  to  work  forwards,  instead  of  backwards. 
Sidney  Yankauer  of  New  York  City,  has  lately  devised  some 
eustachian  tube  curettes,  for  the  purpose  of  curetting  the 
tube,  and  possibly  preventing  a  mastoid  operation.  These 
curettes  I  have  used  several  times  while  making  a  radical 
mastoid  operation,  and  have  found  them  very  efficient  in  cu- 
retting the  tube.  I  would  also  suggest  that  these  instruments 
might  prove  useful  in  adding  the  last  touch  to  the  after  treat- 
ment of  cases,  following  the  radical  operation,  where  a  dis- 
charge persists  that  probably  is  tubal  in  character.  The  work 
under  such  circumstances  would,  of  course,  be  performed 
through  the  meatus. 

THE  FLAP. 

I  have  nothing  to  say  against  any  good  flap,  but  personally 
I  prefer  a  modification  of  the  Pause  flap.  The  original  Pause 
flap  was  made  by  making  a  vertical  incision  in  the  concha,  and 
a  horizontal  incision  throughout  the  length  of  the  cartilaginous 
meatus,  thus  producing  what  might  be  termed  a  T  flap.  The 
upper  portion  was  attached  upward  and  the  lower  portion 
downward,  the  intention  being  to  commence  a  dermatizing 
process  in  both  the  upper  and  lower  portions  of  the  new  bone 
cavity. 

I  make  my  flap  as  follows :  I  use  a  lance  shaped  knife  to 
penetrate  the  concha.  I  penetrate  from  before  backwards,  in 
order  to  be  sure  where  the  penetration  occurs,  as  it  is  desirable 
to  produce  as  large  a  meatus  as  is  possible  to  be  consistent 
with  a  lack  of  deformity.  This  can  be  accomplished  by  setting 
the  conchal  incision  as  far  back  as  possible ;  hence  the  care 
in  making  the  original  penetration.  After  this  incision  has 
been  made,  and  before  the  knife  has  been  withdrawn,  I  pass 
alongside  of  it  a  blunt-pointed  bistoury  knife,  from  behind 
forwards,  and  then  withdraw  the  lance-shaped  knife.  The 
new  knife  is  blunt  pointed,  so  that  it  will  not  prick  the  sur- 
rounding tissue,  and  is  curved  backwards,  so  as  to  more  easily 
get  into  the  corners  of  the  conchal  incision.  The  conchal 
incision  should  not  be  vertical  but  curved  in  outline,  so  as  to 
more  thoroughly  conform  with  the  natural  shape  of  a  meatus, 
and  should  extend  as  high  up  and  as  low  down  as  possible. 

After  this  has  been  done,   I  insert  my  divulsors   into  the 
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meatus,  from  without  inwards,  and  stretch  the  cartilaginous 
meatus  to  its  fullest  capacity.  I  then  insert  the  dull-pointed 
bistoury  knife  into  the  meatus  at  its  inner  extremity,  and, 
using  the  lower  blade  of  the  divulsor  as  a  guide,  I  cut  out  the 
meatus  up  as  far  as  the  conchal  incision.  I  throw  the  entire 
meatus  into  the  upper  flap,  because  I  find  that  the  upper  por- 
tion of  the  opening  is  the  only  place  I  ever  have  any  trouble 
in  dermatizing.  You  will  see  that  I  make  an  L,  rather  than 
a  T  shaped  flap. 

I  usually  take  out  considerable  cartilage,  especially  if  it 
shows  a  tendency  to  protrude,  as  by  so  doing  the  flaps  fall 
into  place  better,  and  I  think  there  is  less  danger  of  peri- 
chondritis, which  I  have  had  once  and  never  want  again.  I 
attach  the  upper  corner  of  the  meatal  flap  to  the  soft  tissue,  in 
the  temporal  region,  underneath*  the  skin,  by  a  single  catgut 
suture.  There  really  is  no  lower  flap  and  consequently  no 
suturing  is  here  required. 

The  cavity  is  packed  with  xeroform  gauze,  smeared  with 
sterile  vaselin,  to  mitigate  the  pain  of  the  first  dressing.  I 
still  use  the  Michel  metal  sutures,  and  after  they  are  all  in, 
I  crowd  the  meatus  as  full  of  gauze  as  possible,  in  order  to 
assist  in  expanding  the  entire  opening,  and  especially  the 
meatal  orifice. 

I  have  purposely  adhered  in  what  I  have  said,  to  an  ordinary, 
uncomplicated,  radical  mastoid  operation.  The  discussion  of 
complications  would  far  overrun  any  ordinary  space  that 
might  be  given  me. 

THE    DRESSINGS. 

The  dressings  are  removed  on  the  third  or  fourth  day.  They 
should  be  removed  with  much  irrigation,  and  absolutely  with- 
out force,  lest  the  repair  process  should  be  interfered  with. 
If  force  proves  to  be  necessary,  the  packing  should  remain 
and  be  removed  at  a  subsequent  dressing.  Every  alternate 
suture  should  be  removed  at  the  first  dressing,  and  the  re- 
mainder in  two  or  three  days'  time.  Formerly,  I  was  much 
in  favor  of  the  continuation  of  gauze  dressings  until  the  end 
of  the  case  ;  but  now  I  am  not.  I  believe  that  after  the  outlines 
of  the  new  cavity  have  been  defined,  that  packing  had  better 
cease,  and  the  cavity  had  better  be  practically  completely  filled 
from  dressing  to  dressing  with  powdered  boracic  acid.  This 
keeps  the  parts  clean  and  does  not  interfere  with  the  formation 
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of  new  tissue.  It  can  be  easily  washed  away  without  violence. 
The  dressings  can  be  gradually  decreased  in  frequency,  as 
their  necessity  diminishes. 

Granulations  but  rarely  occur.  Should  they  present  them- 
selves, however,  they  can  be  curetted  or  cauterized  with  tri- 
chloracetic acid. 

My  cases  are  usually  healed  in  from  eight  to  ten  weeks. 
They  are  only  in  the  hospital  for  about  two  weeks,  after  which 
they  become  office  patients. 

»  THE    HEATH    OPERATION. 

I  have  not  changed  my  mind  concerning  the  Heath  oper- 
ation, unless  I  might  say  that  I  think  less  and  less  of  it  as 
time  progresses.  I  have  never  had  any  personal  experience 
with  it,  but  have  observed  the  work  of  others  and  have  re- 
operated  a  number  of  cases  previously  operated  by  some  of 
my  fellow  surgeons,  that  were  utter  failures  when  operated 
by  the  Heath  method,  and  were  entirely  cured  by  the  regular, 
radical  mastoid  operation.  Of  course,  I  realize  that  some  of 
my  friends  may  have  reoperated  my  failures  and  achieved 
success,  but  the  Heath  operation  never  has  and  never  can 
appeal  to  my  sense  of  proper  surgery.  He  leaves  practically 
untouched  the  diseased  middle  ear,  and  the  diseased  attic, 
which  in  my  opinion  are  usually  the  foci  of  all  the  trouble, 
especially  the  attic.  His  method  is  really  not  much  more  than 
an  elaborated  simple  mastoid  operation,  and  he  hopes  with  an 
optimistic  (but  not  surgical)  mind,  that  the  large  opening  and 
the  drainage  will  cure  the  disease.  I  do  not  believe  that  this 
hope  is  safe,  sane  or  surgical,  and  I  therefore  cannot  espouse 
it,  and  would  not  advise  others  to.  H  the  tympanic  space, 
including  the  attic  and  the  antrum,  are  diseased  and  necrotic, 
I  think  there  is  but  one  method  to  cure  this  condition  and  place 
the  patient  out  of  danger,  viz..  by  means  of  the  radical  mastoid 
operation.  All  other  procedures  are  temporizing  in  their 
nature,  and  are  usually  the  result  of  timidity,  fear,  or  improper 
ultraconservativism. 

GRAFTING. 

As  a  rule  I  do  not  graft  at  all.  as  my  cases  are  healed  in 
from  eight  to  ten  weeks.  If  unhealed  areas  are  present  by  this 
time,  I  cover  them  by  small  pieces  of  thin  skin,  which  usually 
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hastens  healipg.  But  I  do  this  very  seldom.  As  is  well  known, 
Ballance  opens  his  postauricular  opening  in  seven  or  eight 
days  after  granulations  on  the  bone  have  had  a  chance  to  form 
and  covers  the  entire  area  with  a  single  large  skin  graft,  held 
in  place  by  small  pledgets  of  cotton,  after  which  the  wound  is 
reclosed.  He  claims  that  this  materially  shortens  the  healing 
process ;  but  the  patient  has  to  undergo  two  operations  and 
take  anesthesia  twice.  This  is  certainly  a  serious  objection  to 
the  plan. 

Dench  of  New  York  has  for  some  years  made  primary 
graftings,  that  is,  grafting  made  at  the  time  of  the  original 
operation.  For  a  long  time  I  was  opposed  to  this  process, 
believing  it  illogical  to  suppose  that  grafts  would  adhere 
to  freshly  chiseled  bone.  I  have,  however,  lately  had  the 
opportunity  of  seeing  Dench  do  some  of  this  work,  and  of 
seeing  some  of  his  results,  and  of  talking  with  those  who  are 
in  a  position  to  know  the  results,  and  I  have  been  convinced 
that  it  is  a  good  thing,  and  should  be  more  e.xtensively  used. 
I  know  of  one  of  his  cases  that  was  dismissed  cured  in  two 
weeks,  and  certainly  nothing  that  I,  at  least,  can  show  can  at 
all  equal  this.  He  ties  all  the  bleeding  arteries,  uses  a  good 
deal  of  adrenalin,  and  waits  until  there  is  little,  if  any,  hem- 
orrhage. He  then  slips  into  place  a  large,  thin  skin  graft,  and 
patiently  coaxes  it  into  place.  He  sucks  out  blood,  air  and 
liquid  under  the  graft  by  a  mouth  suction  pump  with  a  curved 
glass  pipette  attachment.  This  suction  also  assists  in  ac- 
curately conforming  the  graft  to  the  cavity.  When  it  is  in 
place  he  holds  it  down  by  little  wads  of  cotton  sprinkled  with 
aristol.  They  are  applied  loosely.  An  account  of  their  number 
is  recorded,  so  that  he  will  know  later  if  all  have  been  removed. 
The  postauricular  wound  is  then  closed,  and  another  graft  is 
appHed  into  the  external  meatus,  to  heal  these  parts  quickly. 
Packing  is  then  loosely  applied  into  the  cavity,  and  the  regular 
bandage  applied.  The  first  dressing  occurs  in  about  five  days, 
and  from  then  on  regular  dressings  are  made  until  the  com- 
plete healing  occurs.  I  would  suggest  that  a  general  and 
repeated  trial  of  this  method  be  made,  for  one  of  the  grave 
objections  to  the  radjcal  mastoid  operation  is  the  tedious  after 
treatment. 


xx\ . 

FOUR  CASES  OF  FOREIGN  BODY  IN  THE  ESOPHA- 
GUS REMOVED  WITH  THE  AID  OF  THE 
ESOPHAGOSCOPE.* 

By  Sidney  Yaxkauer,  M.  D., 

Nkw  York  City. 

Case  1. — A  child  3  years  old  was  brought  to  Dr.  Mayer's 
clinic  in  Mount  Sinai  Hospital  with  the  statement  that  a  week 
previously  she  had  swallowed  a  penny.  There  was  some  dif- 
ficulty in  swallowing,  but  fluids  could  be  taken.  The  fluoro- 
scope  showed  the  presence  of  a  round  foreign  body  just  above 
the  sternal  notch.  The  patient  was  placed  upon  the  table,  and 
without  administering  any  anesthetic  a  short  Killian  tube  was 
passed.  As  soon  as  the  instrument  reached  beyond  the  cri- 
coid the  edge  of  the  penny  was  seen,  covered  with  mucus  and 
particles  of  food,  it  was  seized  with  forceps,  and  as  it  offered 
no  resistance  was  withdrawn  with  the  esophagoscope.  There 
.were  no  symptoms  of  any  kind  afterwards. 

The  case  illustrates  how  inoffensive  a  relatively  large  for- 
eign body  may  at  times  be,  and  how  simple  a  matter  may  be 
its  removal. 

Case  2. — On  September  1st,  1910,  a  child  14  months  old 
was  brought  into  my  office  with  the  history  of  having  swal- 
lowed a  metallic  toy,  a  figure  of  a  rooster.  A  shadow  of  the 
foreign  body  had  been  seen  with  the  fluoroscope  at  the  level 
of  the  sternal  notch.  Under  ether  anesthesia  the  esophago- 
scope was  at  once  introduced  and  the  foreign  body  found  and 
grasped  with  the  forceps.  It  was  readily  removed.  There 
was  no  abrasion  of  the  esophageal  walls,  even  though  the  for- 
eign body  w^as  made  of  lead,  measuring  6  by  15  by  21  mm.. 
irregular  in  shape,  with  pointed  ends  and  projections. 

This  case  illustrates  that  even   a  heavy,   pointed   metallic 


*Read  before  the  Eastern  Section  of  the  American  Laryngological, 
Rhinological  and  Otological  Society,  Boston.  Mass.,  February  4th, 
1911. 
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body,  when  promptly  removed  with  the  esophagoscope,  may 
be  entirely  free  from  serious  consequences. 

Case  3. — Toward  the  end  of  August,  last  year,  a  boy  2^^ 
years  old,  swallowed  a  penny.  At  first  he  complained  only 
slightly  of  difficulty  in  swallowing,  but  as  this  difficulty  in- 
creased he  was  taken  to  a  laryngologist,  who  inserted  his  fin- 
ger into  the  esophagus  and  felt  the  penny.  Xot  having  an 
esopghagoscope  at  hand,  he  inserted  a  curved  forceps  along- 
side his  finger  and  grasped  the  foreign  body.  It  offered  so 
much  resistance  that  he  did  not  consider  it  wise  to  force  the 
extraction,  but  referred  the  case  to  me  for  esophagoscopy. 
On  the  fourth  day  after  the  accident,  I  placed  the  patient 
under  anesthesia,  introduced  the  esophagoscope,  and  found 
the  penny  at  once,  just  below  the  cricoid.  About  one- fourth 
inch  above  the  penny  there  was  a  small  abrasion  of  the  pos- 
terior esophageal  wall,  covered  with  exudate,  and  apparently 
superficial.  When  the  penny  was  seized  in  the  forceps  it 
offered  no  resistance  whatever,  and'  w'as  easily  withdrawn. 
The  child  had  a  temperature  of  100°  F,  at  the  time,  but  this 
became  normal  on  the  following  day,  and  there  has  been  no 
difficulty  in  swallowing  or  other  symptoms  since. 

It  is  possible  that  the  resistance  to  removal  offered  by  the 
foreign  body  at  the  first  attempt  was  due  to  the  fact  that  the 
forceps,  which  w'as  introduced  blindly,  grasped  the  mucous 
membrane,  a  conclusion  which  seems  warranted  by  the  finding 
of  a  small  abrasion  above  the  penny,  at  the  time  of  the 
esophagoscopy.  If  so,  the  case  illustrates  clearly  that  a  for- 
eign body,  otherwise  harmless,  may  become  serious  when  any 
attempt  to  remove  it  is  made  other  than  under  the  direct 
guidance  of  the  eye. 

Case  4. — In  contrast  with  the  above,  the  last  case  illustrates 
the  extreme  danger  to  which  the  swallowing  of  a  foreign  body 
may  subject  the  unfortunate  victim. 

The  patient  was  a  boy  4  years  old,  who  swallowed  a  piece 
of  brass  on  December  6th,  1910.  The  piece  of  brass  had 
somewhat  the  shape  of  a  truncated  cone,  the  larger  diameter 
being  17  mm.,  the  smaller  6  mm.,  the  height  8  mm.  The  edge 
of  the  smaller  diameter  was  turned  over  in  the  form  of  an 
irregular  burr,  having  an  exceedingly  sharp  edge. 

The  patient  was  admitted  to  the  St.  Joseph  Hospital  in  Pat- 
erson.  X.  J.,  w^here  a  radiogram  showed  the  presence  of  the 
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round  body  just  above  the  sternal  notch.  The  child  could 
swallow  with  difficulty,  the  temperature  was  100°.  An 
esophagoscopic  examination  was  immediately  made  by  Dr. 
Atkinson,  who  states  that  although  he  was  able  to  pass  the 
cricoid  and  enter  the  esophagus,  the  passage  was  obstructed 
by  a  whitish  mass,  which  was  soft  to  the  probe,  and  which 
was  stretched  across  the  opening  of  the  esophagoscope.  The 
foreign  body  was  not  seen.  On  the  next  day,  December  8th, 
swallowing  better ;  temperature,  99  to  100.  Radiogram  shows 
foreign  body  in  same  place;  slightly  different  position. 

On  December  9th,  Dr.  Atkinson  did  a  second  esophagoscopy 
with  the  same  rseult.  Temperature,  99  to  100.  On  December 
10th  I  saw  the  case  in  consultation  with  Dr.  Atkinson.  As 
soon  as  the  esophagoscope  reached  the  level  of  the  cricoid 
cartilage,  I  could  see  that  there  was  an  extensive  wound  of 
the  posterior  esophageal  wall,  about  as  large  as  a  quarter.  It 
was  covered  with  a  whitish  exudate,  of  which  I  removed  as 
much  as  I  could.  Whert  the  tube  was  advanced  beyond  this 
area  it  entered  a  narrow  channel,  which  opened  and  closed 
with  respiration ;  but  as  the  tube  could  be  advanced  beyond 
the  point  where  the  foreign  body  lay,  as  determined  by  meas- 
urements taken  on  the  radiogram  and  on  the  patient,  without 
bringing  it  into  view,  I  decided  that  I  had  entered  a  fistulous 
tract  behind  the  esophagus.  There  was  no  bleeding.  As  the 
esophagoscope  was  withdrawn,  a  careful  search  was  made 
for  the  lower  edge  of  the  opening  into  this  fistula,  by  follow- 
ing its  anterior  wall  upwards,  but  it  was  not  found  until  the 
moment  when  the  tube  passed  out  above  the  cricoid.  A  fur- 
ther examination  of  the  wound  was  now  made,  and  it  could 
be  determined  that  a  right-angled  wound  existed,  running 
horizontally  across  the  esophagus  from  left  to  right,  and  ex- 
tending down  the  right  side  for  a  distance  which  could  not  be 
ascertained.  An  attempt  to  get  over  the  upper  edge  of  the 
flap  by  drawing  the  cricoid  forward,  resulted  in  causing  a 
spasm  of  the  larynx,  so  that  the  patient  became  deeply  cya- 
notic. The  tube  was  withdrawn,  artificial  respiration  done, 
and  oxygen  administered.  When  normal  respiration  became 
established,  a  second  attempt  was  made,  which  resulted  in  the 
same  way.  I  then  tried  to  depress  the  flap  by  inserting  a 
probe  through  the  tube,  but  for  the  third  time  the  operation 
had  to   be   discontinued  and   the  patient   resuscitated.     I   de- 
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cided  to  make  one  more  attempt,  and  passed  the  tube  down 
along  the  left  side  of  the  pharynx,  keeping  close  to  the  back 
of  the  tongue,  so  as  to  get  over  the  flap  at  its  base.  This 
maneuver  was  successful :  the  tube  entered  the  esophagus,  the 
foreign  body  was  seen  and  grasped  with  the  forceps,  and  as 
it  offered  no  resistance,  it  was  withdrawn  with  the  tube. 

I  did  not  see  the  patient  afterwards.  Dr.  Atkinson  reports 
to  me  that  the  patient  rallied  from  the  operation,  but  could 
not  swallow  and  had  to  be  fed  by  rectum.  On  the  second 
day  after  the  operation  the  temperature  rose  to  103  3/5,  the 
pulse  became  rapid  and  feeble.  This  condition  continued  until 
the  following  day,  when  the  patient  died. 


XXVI. 

TWO  CASES  OF  FOREIGN  BODY    IX    THE    BRON- 
CHUS ;  A  CASE  OF  TUMOR  IN  THE  LOWER 
TRACHEA;    REMOVAL    BY    UPPER 
BRONCHOSCOPY.* 

By  Sidney  YankauEr^  M.  D., 

New  York  City. 

Case  L — On  June  10th,  1910,  I  was  requested  by  Dr.  Coffin 
to  see  a  boy  4  years  old,  at  the  Manhattan  Eye  and  Ear  Hos- 
pital, who  gave  a  history  of  having  swallowed  a  pin  a  few 
days  previously.  He  was  coughing  and  vomiting  frequently ; 
his  temperature  was  101.6,  pulse  150,  respiration  36.  A  radio- 
gram showed  the  pin  extending  from  the  second  rib  to  the 
fourth  interspace  on  the  right  side,  the  point  being  up  and 
directed  toward  the  median  line.  A  bronchoscope  had  been  in- 
troduced and  the  pin  was  seen  in  the  right  bronchus,  but  it 
could  not  be  grasped  with  the  forceps.  I  introduced  the 
Killian  tube,  and  upon  advancing  it  into  the  right  bronchus 
the  shank  of  the  pin  could  be  seen,  but  neither  the  head  nor 
the  point  coufd  be  brought  into  view.  All  efforts  to  dislodge 
the  point  of  the  pin  were  unsuccessful.  I  then  put  a  Lister 
hook  around  the  pin,  and  by  rotating  it  against  the  end  of 
the  tube  I  succeeded  in  bending  the  pin  to  nearly  a  right  angle. 
I  then  grasped  it  with  powerful  forceps  at  the  bend,  and  ex- 
tracted it  through  the  tube,  completely  doubled  upon  itself. 
The  pin  was  brass,  about  1^^  inches  long,  with  a  glass  head 
y^  inch  long. 

Within  forty-eight  hours  after  the  operation  all  symptoms 
had  subsided  and  the  patient  could  be  discharged  cured. 

Case  2. — On  December  16th,  1910,  I  was  requested  by  Dr. 
Brewer  to  see  a  patient  in  his  service  at  the  Roosevelt  Hos- 
pital, who  gave  the  following  history: 

*Read  before  the  Eastern  Section  of  the  American  Laryngological, 
Rhinological  and  Otological  Society,  Boston,  Mass.,  February  4th, 
1911. 


REMOVAL  OF  FOREIGN  BODY  IX  THE  BRONCHUS.  419 

B.  G.,  female,  12  years  old,  states  that  eight  months  ago, 
while  eating  prunes,  one  of  the  prune-stones  "went  down  the 
wrong  way."  She  immediately  had  such  a  severe  paroxysm 
of  coughing  that  she  was  taken  to  a  hospital,  where  she  con- 
tinued to  cough  almost  constantly  for  three  days.  An  X-ray 
plate  showed  nothing.  The  cough  subsided  and  she  was  dis- 
charged. The  cough  soon  returned,  however,  and  she  was 
taken  to  another  hospital,  where  a  second  X-ray  plate  proved 
negative  and  a  bronchoscopic  examination  failed  to  reveal 
the  presence  of  a  foreign  body.  Following  the  bronchoscopy 
the  cough  diminished,  and  after  a  week  she  was  discharged. 
The  cough  again  returned,  however,  so  that  the  patient  sought 
relief  at  the  Roosevelt  Hospital.  An  X-ray  plate  at  this  hos- 
pital showed  an  indistinct  shadow  in  the  region  of  the  left 
bronchus. 

P*hysical  examination  showed  that  the  left  chest  expanded 
1^  inches  less  than  the  right;  the  percussion  note  over  this 
side  of  the  chest  was  normal,  but  there  was  a  complete  ab- 
sence of  voice,  breathing  and  fremitus  over  the  lower  half. 
Sibilant  and  sonorous  rales  were  present  on  both  sides.  There 
w'as  mucous  expectoration  and  sHght  temperature,  never 
above  100^  F. 

On  December  16th  I  made  a  bronchoscopic  examination 
under  ether  anesthesia.  Owing  to  an  unusual  rigidity  of  the 
rnuscles  of  the  neck,  which  could  not  be  made  to  disappear, 
even  under  profound  anesthesia,  some  difficulty  was  experi- 
enced in  introducing  the  tube,  so  that  fully  15  minutes  were 
consumed  before  the  larynx  was  passed.  As  soon  as  the  tube 
entered  the  trachea  an  immediate  search  was  made  for  the 
bifurcation,  which  is  usually  the  easiest  and  most  distinct 
landmark  in  the  bronchial  tube.  This  structure  was  not  found 
at  its  usual  distance  from  the  teeth,  and  it  w^as  not  until  the 
bronchoscope  had  been  advanced  considerably  further  that  a 
division  was  seen,  which  was  immediately  recognized  as  the 
bifurcation  of  the  right  bronchus,  and  not  the  bifurcation  of 
the  trachea.  The  tube  was  therefore  withdrawn  the  left  wall 
of  the  bronchus  searched  for  indications  of  the  tracheal  divi- 
sion. After  passing  the  usual  site  of  the  spur  two  or  three 
times,  a  white  area  could  be  recognized  in  the  posterior  half 
of  the  left  bronchial  wall,  which  I  detemined  to  be  a  part  of 
the  spur,  very  much  swollen  and  edematous.     The  tube  was 
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therefore  pressed  firmly  into  the  left  tracheal  wall  above  this 
area,  when  a  depression  could  be  recognized,  which  was  filled 
with  secretion.  This  proved  to  be  the  swollen  orifice  of  the 
left  bronchus,  for  when  the  tube  had  been  advanced  about 
1^  cm.  into  the  swollen  parts,  the  lumen  of  the  left  bronchus 
suddenly  opened  out  before  the  end  of  the  instrument,  and  the 
foreign  body  could  be  clearly  seen  lying  horizontally  across 
the  lumen  of  the  bronchus.  It  was  seized  with  the  forceps, 
and  as  it  was  not  fixed  it  was  drawn  up  to  the  end  of  the  tube. 
It  was  too  large  to  pass  through  the  tube,  so  that  the  two  were 
withdrawn  together. 

Convalescence  was  very  rapid ;  within  48  hours  the  physical 
signs  and  the  cough  disappeared  completely,  and  the  patient 
has  remained  entirely  well  since. 

Case  3. — In  addition  to  these  cases  I  wish  to  report  briefly 
a  case  of  tumor  of  the  lower  trachea  which  I  saw  recently 
with  Dr.  Mayer. 

Margaret  I.  W.,  3  years  old,  had  been  suffering  eight 
months  from  a  spasmodic  cough  of  gradually  increasing  se- 
verity, and  was  referred  to  Dr.  Mayer  for  diagnosis.  Exam- 
itiation  of  the  nose,  throat  and  larynx  proved  negative ;  there 
was  entire  absence  of  respiratory  murmur  over  the  lower  half 
of  the  left  chest,  and  radioscopic  examination  showed  a 
shadow  over  the  same  area.  Dr.  Mayer  made  a  diagnosis  of 
obstruction  of  the  left  main  bronchus  of  unknown  origin,  and 
took  the  patient  to  Mount  Sinai  Hospital  for  the  purpose  of 
making  a  bronchoscopic  examination. 

The  child  was  etherized ;  when  the  epiglottis  was  touched 
with  the  speculum,  the  patient  became  cyanotic,  so  at  Dr. 
Mayer's  request  I  introduced  a  Killian  bronchoscope  with  an 
etherizing  attachment,  and  found,  in  the  lower  part  of  the 
trachea,  just  above  the  opening  of  the  left  bronchus,  a  cauli- 
flower growth,  occupying  about  two^thirds  of  the  lumen  of 
the  trachea,  attached  to  the  posterior  wall  by  a  broad  pedicle 
and  covered  with  white  exudate.  It  was  removed  piecemeal 
with  a  bronchoscopic  forceps.     There  was  little  bleeding. 

Following  the  operation  the  child  gradually  improved,  and 
now  all  symptoms  have  disappeared.  The  exact  nature  of  the 
tumor  could  not  be  determined  by  microscopic  examination. 
Serum  diagnosis  for  syphilis  and  tuberculosis  were  negative. 
Full  details  of  the  case  will  be  published  by  Dr.  Mayer. 


XXVII. 

A    SPECULUM    FOR    THE   DIRECT  EXAMIXATIOX 
AXD  TREATMEXT  OF  THE  EUSTACHIAX  TUBE. 

By  Sidney  Yankalkr,  M.  D,, 

Xew  York  City. 

This  speculum  consists  of  a  tube  of  a  peculiar  shape  which 
is  introduced  into  the  nasopharynx,  and  illuminated  by  means 
of  the  ordinary  head-light.  It  acts  as  a  palate  lifter,  and  as 
the  anterior  wall  of  that  part  which  lifts  the  palate  is  on  a 
straight  line  with  the  posterior  wall  of  the  part  which  presses 


Speculum   for   Direct    Examination   of   the 
Ehistachian  Tube. 


the  mouth  back,  it  enables  us  to  bring  into  view  the  orifice  of 
the  eustachian  tube  and  part  of  its  anterior  wall. 

Its  introduction  is  accomplished  by  placing  the  beak  under 
the  soft  palate,  while  the  body  of  the  tube  lies  across  the 
tongue,  and  the  proximal  part  of  the  instrument  rests  in  the 
angle  of  the  mouth  on  the  opposite  side.  The  patient's  head 
is  held  backwards  as  far  as  possible,  and  turned  to  an  angle 
of  45^  toward  the  side  which  is  to  be  examined.    The  use  of 
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cocain  is  ri.ecessary  for  the  first  few  introductions,  but  the 
patients  soon  learn  to  tolerate  the  instrument  without  gagging. 

The  first  part  which  comes  into  view  is  the  vault  of  the 
pharynx,  then  the  fossa  of  Rosenmiiller,  the  posterior  lip  of 
the  tube,  the  orifice  of  the  tube,  and  part  of  the  anterior  lip  of 
the  tube. 

For  the  exposure  of  the  fossa  of  Rosenmiiller  and  the  pos- 
terior lip,  cocain  may  be  dispensed  with ;  but  to  bring  the 
orifice  into  view  the  throat  must  generally  be  cocainized. 

With  this  speculum  it  is  possible  to  remove  adenoid  tissue 
from  the  vault  or  from  the  fossa  with  any  kind  of  straight 
forceps ;  to  cut  adhesions  which  are  frequently  seen  across 
the  fossa ;  to  make  applications  to  the  interior  of  the  fossa ; 
to  inflate  the  ear  with  a  straight  catheter ;  to  introduce  a  small 
tube  into  the  eustachian  tube  and  examine  its  interior.  It  is 
made  by  Tiemann  &  Co.,  of  this  city. 


XXVIII. 

MASTOIDITIS     WITHOUT     APPARENT     INVOL\'E- 
MENT  OF  THE  MIDDLE  EAR.* 

By  Chas.  E.  Perkins,  M.  D., 

New  York  City. 

In  cases  of  mastoiditis  we  see  an  almost  constantly  existing 
purulent  discharge  from  the  ear  and  changes  in  the  drum 
membrane,  generally  associated  with  narrowing  of  the  canal 
in  its  vicinity  from  swelling  of  the  posterosuperior  wall, 
which  here  lies  over  the  mastoid  antrum.  In  certain  infre- 
quent cases,  however,  we  have  these  signs  absent.  I  will  re- 
port briefly  four  of  such  coming  under  my  observation. 

Case  1. — W.  H.,  male,  51.  Came  under  my  care  in  June, 
1908.  He  complained  of  fullness  in  right  ear,  but  entire  ab- 
sence of  pain.  The  drum  membrane  had  its  normal  luster 
and  color,  but  seemed  to  be  depressed.  Inflation  sound  ap- 
peared to  be  somewhat  moist.  On  second  inflation  a  few  days 
later  this  moist  element  had  disappeared,  and  the  ear,  so  far 
as  one  could  see,  was  absolutely  normal.  One  week  later  he 
had  developed  a  swelling  in  the  upper  wall  of  the  canal  at  its 
external  extremity.  This  swelling  was  not  tender  on  pressure 
nor  did  movement  of  the  auricle  elicit  pain.  It  continued  to 
grow  larger  and  extended  behind  the  ear,  causing  it  to  stand 
away  from  the  head.  Opening  of  the  postauricular  swelling 
evacuated  a  large  quantity  of  pus,  and  probe  encountered  bare 
bone,  thus  showing  purulent  collection  to  be  subperiosteal.  So, 
on  July  1st,  the  patient  was  admitted  to  Dr.  Dench's  service  at 
the  X"ew  York  Eye  and  Ear  Infirmary,  and  I  performed  the 
mastoid  operation.  The  bone  was  sclerosed  throughout,  ex- 
cept for  one  tract  of  cells  extending  from  the  mastoid  antrum 
to  the  zygoma,  which  had  broken  down  and  formed  an  exter- 
nal exit  for  the  pus.     There  was  also  a  perisinus    abscess. 

•Read  before  the  Eastern  Medical  Society,  New  York  Citv,  March 
10th,  1911. 
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The  patient  recovered  from  the  operation  and  went  to  work, 
the  wound  being  practically  healed  in  four  weeks. 

Case  2. — S.  L.,  female,  age  25,  referred  by  her  physician  on 
July  27,  1909,  for  three  months  had  a  small  swelling  behind 
the  left  ear,  which  appeared  just  subsequent  to  confinement. 
Examination  showed  a  hard,  nonfluctuating  mass  behind  and 
above  the  ear  about  an  inch  in  diameter.  The  auricle  seemed 
to  stand  away  from  the  head.  The  external  auditory  canal, 
the  membrana  tympani  and  fundus  appeared  absolutely  nor- 
mal. I  advised  postauricular  exploration,  and  at  the  Infirm- 
ary I  operated  on  the  following  day  and  found  the  mastoid 
completely  broken  down,  a  large  perisinus  abscess  and  a  large 
quantity  of  pus.  The  tympanic  vault  was  completely  walled 
oflf  by  firmly  organized  tissue,  which  I  did  not  disturb.  Ex- 
amination of  the  pus  showed  infection  to  be  streptococcus  cap- 
sulatus.  The  patient  made  a  perfect  recovery.  At  no  time 
was  there  the  slightest  discharge  from  the  canal.  Wound 
was  completely  healed  in  five  weeks. 

Case  3. — R.,  female,  age  2^  years,  was  brought  to  the  New 
York  Eye  and  Ear  Infirmary  in  November,  1908,  with  a  swell- 
ing in  front  of  the  ear,  which  gave  doubtful  fluctuation.  The 
swelling  was  diffuse  and  occupied  the  region  of  the  temporal 
muscle,  extending  well  over  to  the  external  angular  process 
of  frontal  bone.  The  ear  did  not  stand  away  from  the  head. 
Dr.  Dench  examined  the  case  and  pronounced  the  external 
canal,  fundus  and  membrana  tympani  to  be  absolutely  normal, 
but  decided,  notwithstanding  the  aural  condition,  to  explore 
the  swelling,  which  proved  to  be  a  subperiosteal  abscess  in  the 
temporal  fossa  arising  from  mastoiditis,  perforating  through 
the  zygoma  quite  anteriorly.  The  mastoid  was  cleared  out, 
and  the  patient  made  a  slow  but  complete  convalescence. 

Case  4  was  on  the  service  of  Dr.  Theo.  Janeway,  in  St. 
Luke's  Hospital,  at  whose  request  I  examined  the  patient. 
Wm.  E.,  age  69,  admitted  July  25,  died  July  26,  1910.  On 
June  7th  patient  began  to  have  pain  in  his  right  ear,  which 
remained  quite  constant.  There  was.  however,  no  discharge 
at  any  time.  July  22d,  stiflfness  of  the  neck  appeared,  head- 
ache and  fever  came  on,  with  loss  of  appetite  and  vomiting. 
He  became  unconscious  and  was  sent  to  the  hospital,  where  he 
lay  comatose ;  stertorous  respiration  with  twitcliing  and  con- 
vulsive movements  over   whole    body,   worse    on   right   side. 


MASTOIDITIS  APPARENTLY  NOT  INVOLVING  MIDDLE  EAR.      425 

Fluid  from  lumbar  puncture  gave  short  chained  streptococcus. 
No  choked  disk.  I  examined  him  on  July  26th,  about  six 
hours  before  death.  His  left  ear  was  normal.  On  right  side 
the  lumen  of  the  canal  was  narrowed  by  diffuse  swelling  at 
entrance.  The  fundus  was  not  contracted,  and  the  color  and 
luster  of  the  drum  appeared  normal.  I  advised  decompression 
operation,  making  a  mastoid  exploration  the  first  step.  Subse- 
quently culture  of  the  blood  showed  presence  of  pneumo- 
coccus.  No  operative  interference  was  undertaken.  Autopsy 
showed  extensive  mastoiditis,  sinus  thrombosis  and  general 
purulent  meningitis. 

The  route  of  infection  in  these  cases  may  be  through  the 
blood  or  through  the  middle  ear.  In  the  former  case  we 
would  have  primary  osteitis  of  the  mastoid  process.  This 
must  be  very  rare,  and  I  believe  the  usual  route  of  the  infec- 
tion is  through  the  middle  ear.  notwithstanding  the  fact  that 
it  seems  to  take  so  small  a  part  in  the  process.  The  infectious 
material  merely  passing  through  the  middle  ear  and  not  find- 
ing conditions  favorable  to  its  growth,  it  produces  no  appar- 
ent symptoms  or  signs  there,  and  not  until  it  reaches  the  mas- 
toid antrum,  and  this  becomes  walled  off  from  the  tympanum 
by  closing  of  the  aditus  by  inflammatory  swelling,  does  the 
infective  material  proliferate  and  cause  breaking  down  of  bone 
tissue  with  consequent  mastoid  abscess. 

In  case  2  this  wall  of  tissue  had  become  firmly  organized, 
completely  separating  the  middle  ear  from  the  mastoid. 

In  making  a  diagnosis  we  are  confronted  at  the  outset  by 
the  absence  of  those  signs  upon  which  we  are  in  the  habit  of 
relying.  We  can  form  no  judgment  from  the  amount  and 
quality  of  the  discharge,  the  changes  in  the  membrana  tym- 
pani  and  surrounding  parts,  for  in  these  cases  these  signs  are 
absent.  Spontaneous  pain  is  of  very  slight  value,  as  it  may 
be  due  to  neuralgia  of  one  of  the  nerves  extending  behind  the 
ear.  Tenderness  on  pressure,  while  much  more  valuable  from 
a  diagnostic  point  of  view,  may  also  be  due  to  unimportant  nerve 
conditions.  I  have  seen  cases  of  neuritis  and  neuralgia  in 
which  the  distribution  of  the  pain  and  tenderness  on  pressure 
followed  the  course  of  the  auricularis  magnus  or  the  small 
occipital.  These  conditions,  as  also  hyperesthesia  over  the 
mastoid,  which  is  not  infrequent,  must  be  eliminated  before 
we  can  attribute  the  tenderness  to  mastoid  involvement.  When- 
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ever  one  operates  in  a  case  in  which  the  symptom  most  rehed 
upon  is  tenderness  on  pressure,  he  runs  the  risk  of  being-  dis- 
appointed in  his  findings.  How  much  more  so  when  it  is  the 
only  symptom.  When,  however,  swelling  and  edema  over  the 
mastoid  are  associated  with  the  tenderness,  and  we  can  ex- 
clude other  causes,  especially  furuncle  of  the  canal,  we  have  a 
clear  case,  and  the  mastoid  should  be  explored.  So  all  ab- 
scesses and  tumefactions  in  the  region  of  the  ear  should  be 
looked  upon  with  suspicion.  The  ordinary  subperiosteal  ab- 
scess, with  its  characteristic  appearance,  the  auricle  standing 
away  from  the  head,  would  be  easily  diagnosed,  but  it  would 
be  more  difficult  when  the  pus  had  made  its  way  anteriorly 
beneath  the  temporal  muscle,  as  in  case  3,  and  presence  of 
fluctuation  was  doubtful.  Or  the  pus  might  find  its  way  into 
the  neck,  giving  rise  to  swelling  and  tumefaction  below  the 
mastoid  process,  the  so-called  Bezold's  type,  or  the  pus  may 
appear  on  the  posterior  wall  of  the  canal  and  simulate  fur- 
uncle very  closely.  After  study  of  the  case  an  exploration  of 
the  mastoid  may  be  the  only  way  to  settle  the  matter.  If  the 
cause  of  the  enlargement  should  be  discovered  before  the 
bone  is  opened,  so  much  the  better.  On  several  occasions  I 
have  found  the  condition  to  be  a  broken  down  postauricular 
lymphatic  node,  and  I  have  thereupon  desisted  from  invading 
the  mastoid.  When  without  external  signs  or  symptoms  the 
disease  invades  the  cranial  cavity,  we  are  confronted  with  a 
most  difficult  problem.  Meningitis,  if  established  by  lumbar 
puncture  to  be  of  purulent  form,  and  especially  if  the  organ- 
ism found  is  one  of  those  usually  causing  middle  ear  sup- 
puration, viz.,  streptococcus,  streptococcus  capsulatus  or 
pneumococcus,  should  direct  our  attention  to  the  mastoid,  and 
if  no  other  cause  can  be  found,  especially  in  the  nose  or  acces- 
sory sinuses,  it  should  be  opened  either  as  part  of  or  previous 
to  a  decompression  operation.  In  sinus  thrombosis  we  have 
characteristic  temperature,  with  absence  of  malarial  parasites, 
and  finally  positive  blood  culture  not  only  justifying  operative 
interference,  but  making  it  imperative. 

If  we  have  made  a  diagnosis  of  brain  abscess,  located  in 
the  temporosphenoidal  lobe  or  the  cerebellum,  in  determining 
the  method  of  operative  procedure,  we  should  bear  in  mind 
the  fact  that  nearly  all  abscesses  in  these  locations  are  caused 
from  aural  infection,  and  the  mastoid  should  be  opened,  not 
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only  with  the  hope  of  removing  the  source  of  infection,  but  as 
giving  the  best  possible  approach  for  evacuation  and  drain- 
age. 

In  case  4  the  presence  of  narrowing  of  the  external  audi- 
tory canal  near  its  entrance  impressed  me  with  the  possibility 
of  this  being  a  symptom  of  some  diagnostic  value  in  some 
cases.  Asymmetry  of  the  two  canals  with  absence  of  indica- 
tion of  otitis  externa  would  make  us  suspect  the  narrower 
canal,  even  if  the  fundus  remained  of  normal  caliber. 

105  N.  Seventy-seventh  St. 


XXIX. 

A    CASE   OF    SPINDLE-CELLED    SARCOMA    OF 
THE   MASTOID. 

By  Otto  Glocau,  M.  D.,  M.  U.  D.  (Vienna), 

Nrw  York  City. 

Malignant  growths  of  the  mastoid  process  are  very  rare  and 
therefore  of  special  interest  both  from  a  diagnostic  and  thera- 
peutic point  of  view.  My  reason  for  presenting  the  foUow- 
mg  case  is  that  in  reviewing  the  literature  I  did  not  find  a 
similar  one  reported. 

On  March  11th,  1910,  a  man,  45  years  of  age,  was  brought 
into  my  office  in  a  half-fainting  condition. 

Previous  History. — From  his  relatives  I  learned  that  about 
the  end  of  November,  1909,  he  felt  pains  in  his  left,  ear  and 
"his  drum  was  opened."  As  the  pain  continued  "the  bone 
was  opened"  two  weeks  later  in  the  hospital.  As  no  relief 
was  thereby  obtained,  and  the  pain  now  extended  over  the 
whole  head,  "the  bone  was  cleaned  out  thoroughly"  about  the 
end  of  January,  1910. 

Status  Present. — Patient  is  semicpnscious,  very  weak,  com- 
plaining of  severe  pains  extending  all  over  the  head.  Respira- 
tion 24,  pulse  118,  temperature  102.8  F. 

After  removing  the  dressing  covering  his  left  ear,  the  mas- 
toid and  surrounding  places  presented  the  picture  of  a  cauli- 
flowerlike mass  of  exuberant  granulations,  covered  by  a  yellow- 
ish foul  discharge.  The  granulations  consisted  of  lobules 
from  the  size  of  a  pea  to  that  of  a  hazelnut  and  extended 
upwards  to  the  level  of  the  superior  margin  of  the  auricle, 
downwards  all  over  the  neck  to  the  shoulder,  anteriorly  to 
the  middle  line  of  the  neck  and  posteriorly,  beginning  from 
the  mastoid  to  the  middle  of  the  occiput.  There  was  an  open 
wound  behind  the  ear,  evidently  resulting  from  a  radical  mas- 
toid operation.  Another  wound,  beginning  in  the  middle  of 
the   above-mentioned   and   running   directly   backwards,    was 
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probably  due  to  an  exploratory  opening  of  the  cranial  fossae. 
Alongside  of  the  said  incisions  and  in  various  other  parts  of 
the  diseased  area  there  were  many  fistulous  openings,  through 
which  the  probe  passed  either  deeply  into  the  middle  ear,  or 
under  the  subcutaneous  tissue,  thus  showing  that  the  whole 
area  was  undermined.  There  exuded  a  foul  discharge  from 
these  sinuses.  The  external  ear  was  filled  by  the  same  kind 
of  granulation  tissue,  so  that  it  was  impossible  to  introduce  a 
speculum. 

The  pronounced  rotatory  nystagmus  to  the  right  and  the 
apparent  deafness  of  the  left  ear  indicated  to  examine  the  pa- 
tient for  labyrinthine  suppuration.  However,  his  condition 
did  not  permit  of  any  such  tests.  It  being  only  six  weeks 
since  the  radical  mastoid  operation,  the  writer  could  not  ac- 
count for  such  an  amount  of  excessive  granulation  tissue  and 
was  inclined  to  believe  the  condition  to  be  due  to  a  malignant 
degeneration  of  the  granulating  wound.  The  relatives  denied 
the  presence  of  enlarged  glands  or  of  any  other  swelling 
around  the  mastoid  previous  to  the  operation. 

The  mental  condition  of  the  patient,  together  with  his  pulse 
and  temperature,  pointed  to  an  involvement  of  the  meninges. 
The  constant  oozing  of  pus  through  the  mastoid  wound  made 
it  necessary  to  locate  and  eradicate  the  suppurating  focus. 
Therefore  the  question  as  to  the  malignity  or  benignity  of  the 
granulations  had  to  be  settled  immediately.  I  removed  a  piece 
of  the  granulation  tissue  and  sent  it  into  the  laboratory  for 
microscopic  examination,  as  it  was  my  firm  belief  that  we 
had  to  deal  with  a  malign  growth.  Another  otologist,  who 
had  been  called  in  consultation,  laid  much  stress  upon  the 
history  given  by  the  relatives  and  pronounced  the  granula- 
tions to  be  benign ;  he  agreed,  however,  to  postpone  any 
operative  interference  until  the  laboratory  report  was  at  hand. 

I  had  the  patient  removed  at  once  into  the  hospital.  His 
temperature  was  then  102  F.,  pulse  118.  respiration  24.  He 
complained  bitterly  of  severe  pains  all  over  his  head,  especially 
pointing  to  the  affected  side,  was  very  restless  and  slightly 
delirious.  At  night  he  got  1/6  of  a  grain  of  morphin  hypo- 
dermically.  His  temperature  rose  steadily  till  it  reached,  after 
two  days.  104  F.  The  discharge  from  the  mastoid  wound  and 
the  fistulous  openings  became  more  copious  and  malodorous. 
Awaiting  the  report  from  the  laboraton*-,  the  local  treatment 
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consisted  of  Liquor  Burrowi  applications  and  injection  of 
living  lactic  acid  bacilli  suspension  into  the  discharging  sin- 
uses. On  the  second  day  of  the  patient's  stay  in  the  hospital 
I  had  the  great  pleasure  of  demonstrating  the  case  to  my 
friend  and  teacher,  Dozent  Dr.  Heinrich  Neumann,  from 
Vienna,  who  just  happened  to  be  in  New  York.  Dr.  Neumann 
refused  to  look  at  the  mastoid  wound,  saying  that  the  clinical 
symptoms  the  patient  showed  were  typically  those  of  menin- 
gitis of  otitic  origin  and  called  for  an  exploratory  operation. 
He  immediately  changed  his  opinion  as  to  operation  when  I 
removed  the  dressing  from  the  mastoid  wound  and  showed  him 
the  mass  of  ulcerating  granulations.  In  his  opinion  it  was  a 
malign  growth,  probably  a  sarcoma,  and  no  treatment  what- 
soever of  any  avail. 

The  next  day  I  got  the  answer  from  the  laboratory.  Dr. 
Gold  frank  reported  the  specimen  to  be  a  spiridle-celled  sar- 
coma. A  blood  count  was  taken  and  there  were  found  41,000 
leucocytes,  polynuclear  89%,  lymphocytes  11%.  Within  the 
next  few  days  the  sarcomatous  masses  spread,  involving  the 
adjoining  skin  of  the  neck,  shoulder  and  occiput  and  encroach- 
ing more  and  more  on  the  meninges,  as  evidenced  by  the  men- 
tal and  general  condition  of  the  patient.  With  slight  remit- 
tances, the  temperature  kept  on  being  very  high. 

Although  convinced  that  there  was  nothing  to  be  done  for 
the  patient,  it  occurred  to  me  to  try  Dr.  Coley's  fluid  (mix- 
ture of  streptococcus  and  bacillus  prodigiosus),  which  was 
supposed  to  be  of  value  in  the  treatment  of  sarcoma.  When 
I  described  the  case  to  Dr.  Coley  over  the  telephone,  he  told 
me  that  he  had  seen  and  diagnosed  the  case  in  his  hospital 
and  dismissed  him  as  not  being  suitable  for  treatment  with 
his  fluid;  but,  still,  upon  my  request,  he  promised  to  send  me 
some.  When  I  told  the  relatives  of  the  patient  what  I  learned 
from  Dr.  Coley  and  asked  them  why  they  did  not  tell  me  the 
truth  and  save  me  and  the  patient  all  the  unnecessary  trouble 
to  obtain  a  diagnosis  which  was  already  made,  they  gave  me 
the  very  characteristic  answer :  We  wanted  you  to  find  out  for 
yourself  what  is  the  matter  with  the  patient  and  how  his  life 
can  be  saved.  On  further  inquiry  I  then  learned  that  the 
patient  had  a  little  swelling  back  of  the  ear  since  quite  some 
time,  which  started  to  pain  at  the  end  of  November,  1909. 
As  the  pains  were  believed  to  start  from  the  middle  ear,  he 
first  had  his  drum  opened  and  later  the  mastoid. 
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On  March  28th  I  injected  one  minim  of  Coley's  fluid  into 
the  patient's  buttocks.  Ehiring  that  day  he  got  ten  severe 
chills.  His  pulse  grew  at  times  nearly  imperceptible  and  be- 
came better  only  after  repeated  camphor-ether  injections. 
Slight  twitching  of  the  facial  muscles  could  be  noticed.  He 
complained  of  excruciating  headaches.  On  the  next  morn- 
ing one-half  minim  of  Coley's  fluid  was  injected  into  the  tumor 
itself.  In  the  afternoon  the  pulse  was  imperceptible  and 
could  not  be  improved  by  camphor  injections.  Twitching  of 
the  eyelids  and  facial  muscles  set  in,  and  the  patient  died  a  few 
minutes  later  in  convulsions.  Postmortem  refused  by  the  rel- 
atives. 

Epicrisis. — The  pains  caused  by  a  sarcomatous  retroauricu- 
lar  gland  were  believed  to  be  brought  about  by  suppuration 
of  the  middle  ear  with  subsequent  mastoiditis  and  could  not  be 
relieved  by  paracentesis  nor  by  a  simple  and  a  radical  mastoid 
operation.  Through  the  operative  trauma  the  latent  sarcomato- 
sis  of  the  gland  became  manifest  in  causing  the  postmastoid 
granulation  tissue  to  degenerate  malignly  and  grow  excessively. 
The  process  encroached  upon  the  middle  ear  and  destroyed 
its  inner  and  upper  bony  walls,  thus  producing  labyrinthine 
symptoms   and   meningitis 

It  is  impossible  to  decide,  if  by  not  operating  on  the  mastoid, 
the  process  might  have  been  delayed  for  a  few  years ;  but  by 
removing  a  piece  of  the  gland  and  examining  it  microscopic- 
ally, the  diagnosis  might  have  been  established  at  a  time  when 
Coley's  fluid  could  have  been  given  a  fair  trial. 

1184  Lexington  Avenue. 
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MASTOIDITIS    FOLLOWED    BY    CEREBRAL    SYMI'- 

TOMS ;  RELIEVED  BY  DECOMPRESSION 

OPERATION.* 

By  Charles  E.  Perkins,  M.  D., 

Nr.w  York  City. 

I.  A.  F.,  male,  age  seven  and  a  half  years,  came  to  my 
clinic  at  Bellevue  and  University  Medical  College  on  Novem- 
ber 29.  I'JIO,  with  history  of  having  had  a  mastoid  operation 
one  year  previously,  with  wound  healing  but  persistence  of 
aural  discharge. 

Two  weeks  before  coming  under  my  care  a  swelling  had 
developed  behind  the  ear  and  the  lower  angle  of  the  old  wound 
broke  down.  On  examination,  he  was  found  to  have  a  slight 
swelling  over  the  mastoid  with  a  sinus  at  the  lower  part,  lead- 
ing in  a  direction  upward  and  forward,  which  discharged  a 
small  amount  of  pus.     The  ear  was  also  discharging  freely. 

On  the  following  day,  November  30,  1910,  at  the  New  York 
Eye  and  Ear  Infirmary,  he  was  admitted  to  the  service  of  Dr. 
Dench  and  the  mastoid  was  opened.  The  inner  table  in  the 
middle  fossa  appeared  normal.  The  dura  was  not  exposed 
except  for  a  small  area,  where  it  was  normal.  Patient  reacted 
well  from  the  operation  and  appeared  to  be  doing  well  until 
.the  second  day,  December  2,  1910,  when  at  8:30  a.  m.  he  was 
taken  with  a  convulsive  seizure  and  became  unconscious,  and 
remained  so.  The  movements  were  practically  limited  to  left 
side  of  face  and  body,  and  were  jerky  in  character.  The  eye- 
grounds  showed  enlarged  veins  and  swelling  of  the  discs. 
Uranalysis  negative. 

A  small  amount  of  bloody  serum  obtained  by  lumbar  punc- 
ture under  normal  pressure  gave  a  negative  examination,  ex- 
cept three  colonies  of  staphylococci — probably  a  contamination. 

♦Read  before  the  Section  on  Otology,  New  York  Academy  of 
Medicine,  February  10th,  1911. 
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P.lood  count.  5,200.000  red  :  19,400  white ;  polymorphonuclears, 
899*  .  Temperature  102.  As  the  patient  had  become  very 
weak  and  was  rapidly  sinking,  and  evidently  passing  into  a 
moribund  condition,  and  as  the  convulsive  movements  were 
practically  limited  to  the  side  opposite  the  mastoid,  an  explor- 
ation of  the  brain  and  decompression  operation  were  decided 
upon.  Thereupon,  at  12:30  on  Dec.  2,  1910,  I  proceeded  to 
operate. 

The  former  wound  was  opened  and  incision  extended  forward 
to  about  one  inch  posterior  to  the  external  angular  process  of 
the  frontal  bone,  and  at  right  angles  to  this  and  about  three- 
quarters  of  an  inch  from  anterior  end  another  incision  about 
one  and  one-half  inches  long,  thus  exposing  a  large  area  on 
the  side  of  the  head.  The  inferior  surface  of  the  temporo- 
sphenoidal  lobe  was  approached  by  removing  the  inner  table 
to  very  near  the  superior  semicircular  canal,  the  superior  wall 
oi  the  external  auditory  canal  and  bridge  being  taken  down  to 
do  so.  Then  a  large  surface  of  the  dura  on  external  aspect 
of  the  brain  was  exposed,  working  well  forwards  toward 
motor  area.  The  dura  was  then  incised  by  crucial  incision, 
the  lower  arm  of  which  extended  well  on  to  inferior  surface 
to  near  the  superior  semicircular  canal.  The  brain  appeared 
normal.  Exploration  with  slender  knife  to  depth  of  one  to 
one  and  a  half  inches  in  various  directions  gave  negative  result. 
From  inferior  surface,  incision  of  knife  upward  and  forward 
for  about  two  inches  brought  a  free  hemorrhage,  easily  con- 
trolled by  packing  the  wound.  Partial  suture  and  dressing 
applied. 

When  the  patient  emerged  from  the  ether  he  '»vas  free  from 
convulsive  movements.  The  dressings  were  soaked  with  serous 
fluid  for  about  two  weeks.  Formation  of  moderate  sized 
brain  hernia,  which,  however,  dermatized  without  difficulty, 
healing  completely  in  eight  w^eeks. 
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REPORT  OF  TWO  CASES  OF  CEREBELLAR  ABSCESS 

WITH  THROMBOSIS  OF  THE  LATERAL  SINUS ; 

OPERATION;    RECOVERY.* 

By  D.  S.  Dougherty,  M.  D., 

Nkw  York  City. 

Cases  of  intracranial  complication  of  middle  ear  disease, 
while  not  infrequent,  are  always  interesting  and  instruc- 
tive, and  for  that  reason,  if  for  no  other,  the  following  cases 
are  worthy  of  reporting: 

Case  I. — Chronic  suppurative  otitis  media,  followed  by  per- 
isinus  abscess,  gangrenous  thrombus  of  lateral  sinus,  and 
cerebellar  abscess. 

On  Friday,  November  8,  1908,  I  was  requested  l)y 
Dr.  L.  A.  Roos  to  see  Miss  S.  R.,  aged  19,  who  had 
been  under  his  care,  with  the  following  history :  Had  suffered 
from  suppurative  otitis  of  the  left  ear  for  past  ten  or  fifteen 
years,  with  almost  total  deafness  on  that  side  for  past  two 
years.  Had  had  no  serious  illness ;  suft'ered  from  astigmatism, 
and  wore  glasses  for  the  correction  of  the  same ;  had 
occasional  severe  headaches  for  two  or  three  weeks,  and  at 
times  complained  of  photophobia :  had  loss  of  appetite, 
feeling  of  tiredness,  and  occasional  spells  of  vertigo.  On 
the  previous  Tuesday  had  paroxysms  of  earache,  and  the 
discharge,  which  had  been  profuse,  became  scanty.  On 
Wednesday  was  seen  by  her  physician,  who  prescribed  bichlo- 
rid  douches  and  the  application  of  an  ice  bag.  and  adminis- 
tered calomel.  The  discharge  again  became  profuse,  with 
pronouncedly  fetid  odor.  Patient  fell  on  attempting  to  rise 
from  bed.  Temperature  99.8°  ;  pulse  96.  respirations  22.  On 
Friday  had  fallen  unconscious  in  bath  room. 

At  ten  o'clock  of  the  same  day  I  first  saw  the  patient.     She 


♦Read  before  Section  on  Otology,  New  York  Academy  of  Medicine, 
February  10th,  1911. 
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then  complained  of  pain  in  the  left  ear  and  intense  vertigo, 
but  was  indefinite  in  regard  to  the  direction  of  the  vertigo. 
Had  had  a  chill  lasting  for  four  minutes  earlier  in  the  day, 
and  had  just  recovered  from  one  lasting  half  an  hour.  Was 
nauseated.  Temperature  104 ;  pulse  about  140.  small  and 
irregular;  respirations  24.  A  thick,  foul-smelling  discharge 
was  pumping  out  of  the  external  canal  so  profusely  as  to  give 
positive  evidence  of  the  involvement  of  a  greater  area  than 
the  middle  ear.  There  was  extreme  tenderness  over  tip  and 
antrum,  but  no  external  signs  of  jugular  involvement.  Pupils 
were  normal  in  reaction;  slight  nystagmus  present. 

Immediate  operation  being  advised,  the  family  asked  for 
further  consultation,  and  Dr.  W.  C.  Phillips  was  called  and 
concurred  in  this  opinion.  Examination  of  the  pus  showed 
it  to  be  streptococcic.  Blood  examination  showed  slight  in- 
crease in  leucocytes  but  high  polynuclear  ratio. 

The  patient  having  been  transferred  to  the  hospital,  was 
operated  on  at  five  p.  m.  She  was  in  bad  condition,  pulse 
irregular, — rate  from  140  to  160;  respirations  rapid  and  shal- 
low. With  the  assistance  of  Drs.  Mann  and  Roos,  Dr. 
Gwathmey  anesthetizing,  and  Dr.  Phillips  being  present,  the 
usual  mastoid  operation  was  performed.  On  removal  of  the 
cortex  an  offensive,  dark,  slimy  fluid  was  disclosed,  and  the 
cellular  structure  of  the  bone  found  to  be  almost  entirely 
destroyed.  The  antrum  was  filled  with  pus,  while  the  dark 
discharge  was  traced  to  a  perforation  in  the  bony  casement  of 
the  lateral  sinus,  which  was  necrosed  and  easily  removed  with 
the  curette.  The  walls  of  the  sinus  were  gangrenous,  and 
a  large  ragged  perforation  immediately  over  the  knee  exposed 
a  dark  greenish-colored  clot.  This  was  removed,  together 
with  a  thrombus  of  the  emissary  vein,  and  the  sinus  thoroughly 
exposed  and  curetted,  both  backward  to  the  torcula  and  down- 
ward to  the  bulb,  getting  a  good  return  circulation  in  both 
directions.  The  patient  being  in  a  state  of  collapse,  it  was 
deemed  wise  not  to  pursue  the  operation  further.  The  diseased 
portions  of  the  wall  were  removed,  and  the  sinus  closed  by 
pressure  with  the  usual  iodoform  gauze  tampons  under  the  bone 
edges.  The  wound  was  then  thoroughly  closed  and  dressed. 
600  cc.  of  normal  salt  solution  was  infused.  Temperature  fell 
to  100.2,  pulse  to  88. 

November  9th  to  14th.     The  patient    rested    comfortably 
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except  for  occasional  slight  headaches ;  the  temi^eratiire  rang- 
ing between  99.2  and  99.8;  pulse  68  to  71  and  regular.  Dif- 
ferential blood  count  showed  but  slight  infection. 

November  15th.  The  patient  became  very  restless  and  com- 
plained of  chilly  feeHng  and  headache.  Temperature  101.8, 
pulse  76  and  irregular.  Had  pain  in  neck  and  tenderness  on 
pressure  over  jugular.  Xo  nystagmus,  no  neuroretinitis. 
Polynuclear  ratio  rose  from  62  to  80  per  cent. 

Deciding  to  resect  the  internal  jugular,  Dr.  T.  P.  Herens 
was  called  in  consultation,  and  confirmed  this  opinion.  On 
exposure  of  the  jugular,  its  coats  were  found  diseased,  and  it 
was  resected  to  the  clavicle.  The  mastoid  wound  was  cleansed, 
and  radical  mastoid  completed. 

November  16th  to  19th.  The  temperature  remained  be- 
tween 100  and  101  "^  ;  pulse  104  to  120;  patient  complained 
only  of  pain  in  back. 

November  20th.  Became  restless  and  at  times  irrational. 
Severe  pain  at  back  of  head  and  eyes. 

November  21st.  Temperature  99.4° ;  pulse  80.  Became 
extremely  restless,  very  drowsy,  screaming  on  awakening,  and 
immediately  falling  into  stupor.  Continually  picked  at  face 
and  body.  Differential  count  showed  leucocytes  and  poly- 
nuclear ratio  both  increased.  At  a  consultation  held  by  Drs. 
Berens,  Dench,  Roos,  and  Dougherty,  an  exploratory  opera- 
tion for  the  presence  of  cerebral  abscess  was  decided  upon.  At 
7  p.  m.  the  patient  was  anesthetized  by  Dr.  Gwathmey,  and 
with  the  assistance  of  Dr.  Roos  and  Dr.  Berens,  Dr.  Dench 
being  present,  the  tegmen  tympani  was  removed,  and  the 
sphenotemporal  lobe  explored  with  negative  results.  Careful 
palpation  of  the  exposed  dural  surface  disclosed  considerable 
tension,  with  a  patulous  point  immediately  below  the  knee  of 
the  sinus.  Incision  at  this  point  evacuated  about  a  dram  of 
pus.  Exploration  with  a  grooved  director  showed  the  abscess 
cavity  to  extend  backward  and  doAvnward  .about  an  inch  and 
a  half.  A  cigarette  drain  was  inserted  and  the  advisability  of 
counter  drainage  considered.  This  being  of  easy  and  rapid 
performance  at  any  time,  it  was  thought  better  to  defer  it.  At 
Dr.  Berens'  suggestion,  a  flap  was  made  from  the  external 
canal,  and  packed  firmly  against  the  exposed  sphenotemporal 
lobe. 

November  22nd  to  27th.     The  temperature  ranged  from  99 


CEREBELLAR   ABSCESS   WITH    THROMBOSIS   OF   SI  XLS.         437 

lu  100  ;  pulse  84  to  96.  The  patient  was  at  times  irritable 
and  restless,  occasionally  picking  at  clothes  and  talking 
irrationally.  General  condition  fairly  good,  blood  count  indi- 
cating slight  infection.  Wound  was  dressed  and  a  new  drain 
inserted  daily. 

November  28th.  Temperature  rose  to  103°,  and  pulse  160, 
irregular  in  character.  Speech  became  indistinct  and  inco- 
herent, and  patient  suddenly  collapsed,  being  cyanosed  and 
pulseless.  Normal  saline  solution  was  infused,  and  without 
removing  her  from  her  room  a  portion  of  the  occipital  bone 
was  removed  and  an  incision  made  in  the  lower  part  of  the 
abscess  cavity,  through  and  through  drainage  being  established 
by  means  of  the  insertion  of  a  second  cigarette  drain  to  meet 
the  distal  end  of  the  first.  The  temperature  dropped  to  100.8', 
and  pulse  to  96,  the  latter  being  more  regular  and  of  better 
quality. 

November  29th  to  December  9th.  Pulse  ranged  from  96  to 
108,  fairly  full  and  regular;  temperature  S)9  to  100°.  The 
drains  were  removed  and  reinserted  every  day,  occasionally 
being  shortened. 

December  10th.    The  lower  drain  was  removed,  the  central 
and  lower  portions  of  the  cavity  being  practically  closed. 
December  14th.    The  upper  drain  was  left  out. 
The  patient  since  the  counter  drainage,  was  at  times  restless 
and  irrational,  but  the  sensorium  was  generally  normal.   Head- 
ache was  occasionally  present. 

December  14th  to  29th.  The  patient  maintained  a  fair 
average  condition,  and  was .  able  to  sit  up  in  bed  for  short 
periods. 

A  large  cerebral  hernia  which  had  developed  through  the 
upper  incision  and  a  smaller  one  at  the  lower,  were  treated 
during  this  time  by  compression,  but  without  very  material 
result. 

December  29th.  The  patient  was  anesthetized  and  an  at- 
tempt made  to  as  far  as  possible  close  the  wound  and  give 
support  to  the  larger  hernia.  The  external  canal  was  denuded 
of  epithelium,  with  the  idea  of  forming  a  solid  anterior  sup- 
porting wall  by  forcing  the  complete  closure  of  the  canal. 
The  auricle  was  dissected  up  and  drawn  backward,  and  the 
edges  of  the  wound  approximated  as  nearly  as  possible,  being 
retained  bv  strong:  sutures.  -    ,L,-; 
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December  31st.  During  the  night  the  patient  became  very 
restless  and  nauseated,  occasionally  picking  at  the  bedclothes ; 
pulse  weak  and  intermittent,  evidently  suffering  from  cerebral 
compression.  The  pressure  was  relieved  by  cutting  the  reten- 
tion stitches,  with  a  complete  subsidence  of  the  symptoms. 

January  2nd.  Complained  of  slight  pain  in  right  ear,  the 
temperature  rising  to  101°.  Examination  showed  drum  mem- 
brane inflamed  and  bulging,  and  myringotomy  was  promptly 
resorted  to. 

January  2nd  to  February  10th.  Wound  was  treated  as  an 
ordinary  open  wound,  slight  pressure  being  maintained  on  the 
hernias,  the  smaller  one  having  almost  entirely  disappeared. 
The  exposed  surface  being  so  large,  the  question  of  covering 
it  was  considered,  and  Dr.  J.  A.  Bodine  was  called  upon  for  an 
opinion  as  to  the  advisability  of  a  Koenig  operation,  but  ad- 
vised against  it  and  suggested  a  flap  from  the  scalp  and 
periosteum  above  the  wound.  Accordingly,  under  general 
anesthesia,  a  triangular  flap,  including  the  periosteum, 
slightly  larger  than  the  exposed  surface,  was  taken  from  the 
scalp,  leaving  the  apex  attached  posteriorly.  This  was  brought 
down  and  anchored  by  retaining  sutures,  attached  to  the  pos- 
terior aspect  of  the  auricle  and  the  neck.  A  considerable 
portion  of  the  remainder  of  the  scalp  was  then  dissected  up 
and  stretched  down  as  far  as  possible  over  the  newly  made 
raw  surface.  The  flap  adhered  readily  and  healed  firmly, 
except  over  the  antroinferior  corner,  where  a  small  skin  graft 
was  laid.  The  patient  was  discharged  from  treatment  March 
10th. 

Contrary  to  expectation,  fibrous  contraction  and  formation 
of  cicatricial  tissue  failed  to  make  a  stout  support,  and  to-day 
the  covering  of  the  exposed  brain  is  rather  thin.  The  patient, 
however,  experiences  no  inconvenience,  except  perhaps  in  the 
appearance  of  the  deformity. 

Cask  II. — Chronic  suppurative  otitis  media;  thrombosis  of 
lateral  sinus ;  cerebellar  abscess. 

The  patient,  J.  D.,  laborer,  aged  50,  was  transferred  to  my 
service  from  the  medical  .service  July  27th,  suffering  from 
chronic  otitis  media;  had  been  under  treatment  for  chronic 
bronchitis. 

Previous  history.  Had  suffered  for  years  from  shortness 
of  breath  and  palpitation  of  the  heart.     Had    chronic  cough. 
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Did  not  remember  when  ear  began  to  run;  had  always  been 
troubled  by  it  at  times.  For  past  two  weeks  had  had  throb- 
bing pain  in  right  ear  with  profuse  discharge,  and  for  past 
week  had  had  difficulty  in  closing  right  eye.  Examination 
showed  the  external  canal  blocked  by  a  mass  of  polyps,  tender- 
ness over  tip  and  antrum,  and  slight  facial  paralysis.  Exam- 
ination of  pus  showed  mixed  infection,  streptococcus  and 
staphylococcus.    He  refused  operation. 

August  5th.  At  noon  patient  had  severe  chill,  his  temper- 
ature rising  from  99.6  to  103.4°  ;  had  vertigo  and  nausea ; 
pupils  normal  in  reaction ;  no  nystagmus,  no  optic  neuritis. 
Leucocyte  count  15,000;  polynuclear  82%. 

August  6th  a  radical  mastoid  operation  was  done ;  the  bone 
was  soft  and  infiltrated  with  pus ;  antrum  filled  with  pus,  and 
middle  ear  with  granulation  tissue  and  polyps ;  facial  nerve 
exposed.  The  sinus  was  partly  exposed  by  carefully  curetting 
away  the  necrotic  bony  covering.  The  walls  were  angry 
grayish  red  in  color ;  no  pulsation  present.  The  sinus  was 
then  laid  bare  from  just  above  the  bulb  to  midway  between  the 
knee  and  torcula,  showing  a  healthy  color  except  at  first  point. 
Compression  being  made  over  these  ends  by  means  of  pledgets 
of  gauze  inserted  under  the  bony  edges,  the  sinus  was  opened, 
revealing  the  presence  of-  an  organized  clot,  which  was  re- 
moved. Curetting  backward  and  downward,  no  further  ob- 
struction was  encountered,  and  free  circulation  was  estab- 
lished in  both  directions.  The  exposed  ends  were  then  closed 
by  compression  with  tampons  of  iodoform  gauze  and  the 
wound  dressed. 

August  6th  to  September  1st.  Patient's  general  condition 
good,  temperature  ranging  from  normal  to  99.8°  ;  pulse  full 
and  regular,  rate  about  84. 

September  1st  to  7th.  Patient  not  so  well ;  drowsy  and  dis- 
inclined to  sit  up ;  irritable  when  aroused. 

September  7th.  Had  chill  and  nausea  in  the  evening;  tem- 
perature rose  suddenly  to  103.6°  ;  pulse  120 — small,  irregular. 
Somewhat  irrational,  and  very  drowsy.  When  raised  in  bed. 
complained  of  vertigo  toward  the  left  side.  Nystagmus  toward 
the  affected  side  and  neuroretinitis  present.  Leucocytes  "hl,- 
000 ;  polynuclears  87  per  cent.  Spinal  fluid  normal.  Ordered 
immediate  operation.  The  tegnien  was  removed  and  the  spheno- 
temporal  lobe  was  explored  with  a  long,  thin,  straight    bis- 
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loury,  but  with  negative  results.  Inspection  of  the  dura  under 
knee  of  sinus  revealed  a  small  point  apparently  ready  to  rup- 
ture. Incision  over  this  resulted  in  the  evacuation  of  consider- 
able pus.  Probing  with  a  director,  the  direction  of  the  abscess 
cavity  was  found  to  be  inward  and  backward.  A  large  cigar- 
ette drain  was  inserted,  and  the  wound  dressed.  The  temper- 
ature dropped  to  101°;  pulse  to  96. 

September  8th  to  October  1st.  Recovery  uneventful.  Drain 
removed  every  day  for  a  week,  and  then  every  other  day,  using 
shorter  drains  frequently,  until  eventually,  October  1st,  it 
became  impossible  to  reinsert  it.  During  this  time  the  tem- 
perature kept  at  about  100°  ;  pulse  rate  76  to  80. 

A  small  hernia  of  cerebral  tissue  appeared  around  the 
drain  at*  about  the  seventh  day,  and  was  removed  with 
sharp  scissors.  Slight  pressure  was  thereafter  made  around 
the  drain  with  a  wick  of  gauze.  The  wound  granu- 
lated healthily,  and  was  covered  with  a  small  flap  from  the 
scalp,  aided  by  a  few  skin  grafts.  The  patient  left  the  hospital 
December  29th,  and  we  have  not  been  able  to  get  in  touch 
with  him  since. 

An  interesting  point  in  both  of  these  cases  is  the  probability 
of  direct  infection  into  the  cerebellum  through  contiguity  of 
tissues.  I 
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'  )X  THE  POSSIBLE  EFFECT  UPON  THE  AUDITORY 

LABYRIXTH  OF  THE  EHRLICH-HATA  REMEDY 

IX   THE  TREATMEXT  OF  SYPHILIS.* 

By  Prof.  G.  Alexander,  M.  D., 

\'iEX.\A,  Austria. 

(^Translated   with  the    Author's    Permission    by    George  L. 
Richards,  M.  D.,  Fall  River,  Mass.) 

Professor  Finger  recently  reported  three  cases  of  syphilis 
in  which  there  appeared  peculiar  and  somewhat  serious  symp- 
toms affecting  the  organs  of  hearing.  It  must,  therefore,  be 
our  most  diligent  study  to  determine  as  early  and  as  surely 
as  possible,  whether,  in  the  presence  of  such  symptoms,  we 
have  to  do  with  poisonous  action  of  the  arsenobenzol  upon 
the  auditory  ner^e  or  not.  I  may  be  able  to  contribute  some 
material  which  will  aid  in  the  clearing  up  of  this  question.  For 
a  period  of  six  years  I  have  constantly  collected  clinical  and, 
as  far  as  it  was  passible,  anatomic  material  for  the  study  of 
syphilitic  diseases  of  the  ear,  and  this  material  is  for  the  most 
part  already  prepared  for  publication  in  the  "Handbook  of 
Genital  Diseases." 

L'p  to  the  year  1907  my  material  consisted  of  all  those  cases 
of  syphilis  which  for  purposes  of  diagnosis  were  sent  from 
the  two  dermatologic  clinics  of  the  Menna  General  Hospital 
to  the  Ear  Clinic.  Through  the  kindness  of  my  colleagues  of 
the  Policlinic,  privatdocent  Dr.  Xobl  and  privatdocent  Dr. 
Brandweiner,  I  have  had  the  opportunity  to  observe  all  the 
cases  of  syphilis  appearing  there  since  1907.  During  the  years 
1907-1908  I  also  had  the  opportunity  of  examining  the  material 
from  the  clinic  of  Professor  Finger.  This  gave  me  the  oppor- 
tunity to  observe  and  diagnose  those  forms  of  disease  of  the 
ear.  and  especially  of  the  auditory  nerve,  which  give  so  few 
symptoms,  and  these  so  rapidly  disappearing,  that  the  patient 

*A  paper  presented  before  the  Gesellschaft  fuer  Aerate,  Vienna, 
December  6,  1910. 
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does  not  usually  apply  for  treatment.  For  this  rgason  such 
ear  symptoms  are  easily  overlooked.  Finally,  my  material 
consists  also  of  those  cases  in  which  the  patient  complained 
of  trouble  in  the  ear  either  at  the  time  of  or  since  the  syphilitic 
infection  that  have  applied  for  treatment  at  the  ear  department 
of  the  PoHclinic  since  1907. 

A  short  time  before  the  paper  of  Professor  Finger  was 
published  he  asked  me  the  following  important  question,  "Be- 
fore we  had  the  Ehrlich-Hata  remedy  '606'  you  had  for  a  long 
time  the  opportunity  to  observe,  and  to  methodically  examine, 
my  clinical  material.  Have  you  seen  during  this  time  any 
cases  similar  to  those  which  I  observed  after  the  use  of  the 
injection?"  This  question  I  now  answer.  My  observed  ma- 
terial of  syphilis  of  the  ear,  excluding  those  cases  of  diseases 
of  the  ear  metaluetic  in  character  (i.  e.,  of  tabes  and  paralysis), 
consist  of  sixty-eight  cases.  These  have  all  been  thoroughly 
examined  and  observed  for  quite  a  long  time  so  that  I  am  able 
to  draw  conclusions  of  both  diagnostic  and  prognostic  signifi- 
cance. In  the  course  of  the  last  six  years  I  have  seen  twelve 
cases  of  ear  disease  appearing  in  the  early  stages  of  syphilis. 
Three  of  these  cases  showed  disease  of  the  external  and  middle 
ear,  but  in  comparison  with  the  cases  reported  by  Professor 
Finger  and  Professor  Urbantschitsch  they  show  less  severe 
affections  of  the  auditory  nerve  and  are,  therefore,  to  be  ex- 
cluded. Comparing,  now,  my  remaining  nine  cases  with  the 
three  of  Professor  Finger,  I  obtain  the  following  results:  My 
nine  cases  represent  a  period  of  observation  of  six  years ;  the 
three  cases  of  Professor  Finger  of  six  months.  In  one  of 
Professor  Finger's  cases  the  syphilis  was  of  six  weeks'  dura- 
tion ;  in  the  other  two  it  was  of  three  months'  duration.  Among 
my  nine  cases  I  can  find  only  one  in  which  the  ear  disturbance 
developed  after  thirteen  weeks.  In  all  the  other  cases  in  which 
the  disturbance  of  hearing  came  during  the  early  stage  of  the 
syphilis,  it  did  not  appear  earlier  than  the  fourth,  fifth  or  sixth 
month. 

We  will  now  compare  them  as  regards  severity.  Four  of 
the  cases  showed  a  very  slight  degree  of  disturbance  of  the 
auditory  nerve,  slight  dizziness  or  a  slight  degree  of  deafness, 
with  subjective  noises  and  a  rapid  favorable  result.  Serious 
or  severe  ear  disease,  as  in  Professor  Finger's  cases,  I  have 
observed  in  only  five  of  my  cases.     One  of  them  was  treated 
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with  atoxyl ;  in  the  other  four  the  symptoms  appeared  after 
the  ordinary  forms  of  mercurial  treatment  by  inunction  or 
injection.  From  this  it  follows  that  acute  syphilitic  neuritis 
of  the  auditory  nerve,  whether  localized  in  the  cochlear  or 
vestibular  portion  of  the  nerve,  is,  in  the  early  stages  of 
syphilis,  very  rare.  During  a  period  of  six  years,  and  with  a 
much  larger  material,  I  have  seen  only  one  case  more  (5)  with 
vestibular  symptoms  than  has  Professor  Fanger  with  his 
arsenobenzol-treated  material  during  six  months.  In  the  lit- 
erature up  to  the  present  time,  cases  of  labyrinth  syphiHs,  i.  e., 
syphilitic  inflammation  of  the  auditory  nerve  in  the  early 
stages  of  syphilis,  have  been  almost  unknown.  In  his  book 
on  Meniere's  symptom-complex,  von  Frankl-Hochwart  sur- 
veys forty  cases  of  syphilis.  The  symptom-complex  of  Men- 
iere is  nothing  else  than  a  disease  of  the  labyrinth  or  the  vesti- 
bular nerve,  and  the  entire  forty  cases  of  von  Frankl-Hochwart 
are  those  of  chronic  or  latent  syphilis.  Professor  v.  Frankl- 
Hochwart  has  told  me  that  he  has  never  observed  the  Meniere 
symptom-complex  in  an  early  stage  of  syphilis.  Politzer  has 
reported  the  appearance  of  labyrinth  syphilis  in  one  case  of 
syphilis  of  seven  days'  duration.  This  observation  was  made 
in  1878  and  is,  up  to  the  present  time,  unique. 

From  the  foregoing  it  is  certain  that  the  cases  reported  by 
Professor  Finger,  in  so  far  as  they  are  cases  of  disease  of  the 
auditory  nerve  in  an  early  stage  of  syphilis,  must  be  consid- 
ered to  have  an  etiologic  relation  to  the  arsenobenzol.  It  is 
not  yet  possible  to  assume  with  absolute  certainty  if  during 
antisyphilitic  treatment  severe  labyrinthine  symptoms  appear, 
that  such  symptoms  are  of  necessity  due  to  the  treatment. 
Should  one,  however,  defend  this  assumption,  he  must  admit 
that  it  is  possible  to  have,  as  Professor  Riehl  has  rightlv  point- 
ed out,  severe  cases  of  Meniere's  symptoms,  the  severe  acute 
forms  of  auditor}'  nerve  disturbance,  even  absolute  deafness 
after  or  during  the  usual  mercurial  treatment.  Amotig  my 
material  I  recall  two  such  cases,  in  both  of  which  severe  Men- 
iere's symptom-complex  appeared  during  the  usual  mercurial 
treatment.  Both  were,  however,  as  are  the  other  cases  in  the 
literature,  cases  of  long-standing  syphilis. 

I  now  come  to  the  consideration  of  my  own  observations  on 
patients  treated  with  arsenobenzol.  These  observations  are 
based  on  the  cases  of  syphilis  treated  by  privatdoceht  Dr.  Xobl. 
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with  arsenobenzol,  seventy-two  in  number.  Regarding  the 
other  pecuHarities  of  his  observations  he  has  already  spoken. 
Of  the  seventy-two  cases,  there  was  only  one  in  which,  after 
the  injection,  symptoms  of  disease  appeared  in  the  organ  of 
hearing. 

The  patient  was  a  seamstress  thirty  years  of  age  who  ac- 
quired syphilis  in  the  spring  of  1910  and  had  injections  of 
mercury.  At  the  end  of  July  disturbances  of  hearing  appeared 
in  the  right  ear.  She  complained  of  deafness  and  disagreeable 
tinnitus,  increased  by  movements  of  the  head.  Dizziness  was 
also  produced  by  movements  of  the  head  and  she  had  the  feel- 
ing as  though  something  was  turning  inside  the  head ;  she 
staggered  toward  the  right  side  but  did  not  observe  any  turn- 
ing of  herself  or  apparent  rotation  of  the  surroundings.  She 
had  neither  nausea  nor  vomiting.  There  was  at  this  time  some 
disturbance  of  vision  in  the  right  eye.  The  patient  came  to  my 
clinic  early  in  August.  Examination  showed  disease  of  the 
right  auditory  nerve  in  the  cochlear  as  well  as  the  vestibular 
portion.  At  this  time  the  left  ear  was  absolutely  normal.  Un- 
der treatment  by  Dr.  von  Zumbusch  in  the  Rudolphspital  the 
right-sided  ear  affection  completely  healed.  She  heard  per- 
fectly well  in  each  ear  and  remained  free  of  all  symptoms  until 
Oct.  2.  On  Oct.  16  she  came  to  the  clinic  with  the  history 
that  the  right  ear  had  remained  completely  healed  but  that  on 
the  afternoon  of  the  2d  of  October  she  suddenly  noticed  that 
she  heard  badly  in  the  left  ear  and  at  the  same  time  severe 
noises  appeared.  Examination  at  this  time  showed  the  right 
ear  to  be  normal  in  every  way  while  the  hearing  power  of  the 
left  ear  was  greatly  diminished  (cochlear  affection),  but  there 
were  no  vestibular  symptoms  to  be  attributed  to  the  left  side. 
The  same  day,  Oct.  16,  she  received  from  Dr.  Xobl  an  injec- 
tion of  the  Ehrlich-Hata  "606."  x\fter  the  injection  the  noises 
in  the  left  ear  stopped ;  she  thought  also  that  she  heard  better 
in  the  left  side.  Several  days  later  sharp  pains  in  the  left  ear 
came  on,  these  extended  down  the  neck  and  on  to  the  back  of 
the  head  and  have  continued  up  to  the  present  time  (Dec.  6) 
almost  unchanged.  On  rising  on  November  10  she  noticed 
that  she  heard  very  badly  in  the  left  ear,  and  the  noises  were 
as  bad  as  in  the  beginning.  On  her  way  to  the  Polyclinic  she 
had  a  severe  attack  of  dizziness  so  that  she  very  nearly  fell  to 
the  ground ;  articles  about  her  seemed  to  turn  to  the  right  and 
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she  has  had  more  or  less  dizziness  since.  On  this  date  there 
was  also  some  fever.  Since  Nov.  11  she  has  vomited  two  or 
three  times  daily.  The  dizziness  is  increased  by  changes  of 
position,  the  attacks  becoming  paroxysmal  on  standing  up  or 
lying  down,  while  during  complete  rest  there  is  occasional 
freedom  from  the  dizziness.  Examination  of  the  ear  on  Nov. 
1 1  showed  that  the  originally  diseased  right  ear  remained  abso- 
lutely normal ;  on  the  other  hand,  the  left  ear  had  completely 
lost  its  function  and  the  vestibular  apparatus  and  the  vestibular 
nerve  did  not  react.  This  condition  remains  now,  Dec.  6,  un- 
changed. Since  the  middle  of  November  there  is  also  present 
a  paralysis  of  the  left  facial  nerve  in  all  three  branches.  The 
paralysis  is  not  complete,  and  the  reaction  to  the  faradic  cur- 
rent still  remains. 

We  have  here  a  clinical  picture  under  observation  from  the 
ver>'  beginning,  as  the  patient  before  the  Ehrlich-Hata  injec- 
tion had  already,  in  the  early  stage  of  the  syphilis,  symptoms 
of  disease  in  the  inner  ear  of  the  right  side.  These  symptoms 
affected  the  right  ear  only,  and  after  treatment  by  mercury 
they  entirely  disappeared  and  complete  healing  took  place. 

Later,  however,  although  still  in  the  early  stage  of  the 
syphilis,  sirnilar  symptoms  appeared  in  the  left  ear  and  became 
very  much  worse  after  the  EhrHch-Hata  injection.  Following 
this  injection  the  disease  extended  itself  over  the  entire  area 
of  the  left  auditory  nerve  and  finally  resulted  in  deafness  and 
complete  loss  of  function  in  the  labyrinth  of  that  side. 

I  think  this  case  is  suitable  for  bringing  to  our  understand* 
ing  the  part  which  the  arsenobenzol  played  as  the  etiologic 
factor  in  the  production  of  the  ear  disease.  It  is  important  to 
notice  that  the  arsenobenzol  was  given  at  the  time  when  the 
left  auditory  nerve  was  acutely  diseased.  In  my  opinion  the 
previously  existing  disease  of  the  vestibular  nerve  presented 
a  point  of  weakened  resistance  to  the  action  of  the  arseno- 
benzol. The  right  auditory  nerve,  which  was  healed  at  the 
time,  was  not  affected,  but  the  left,  already  diseased  ear  was 
made  much  worse  after  the  injection ;  hence  we  come  to  the 
conclusion  that  in  cases  of  recent  syphilis  where  there  is  al- 
ready disease  of  the  auditory  nerve  there  is  danger  that  the 
disease  of  the  nerve  will  be  made  much  worse  bv  the  use  of 
the  arsenobenzol. 

Further  observations  will  be  necessary  to  determine  whether 
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this  danger  exists  only  in  the  presence  of  already  existing 
syphilitic  disease  of  the  auditory  nerve,  as  in  my  case,  or 
whether  an  already  existing  nonsyphilitic  disease  of  the  audi- 
tory nerve  affords  a  predisposition  or  probability  that  the 
disease  of  the  nerve  will  be  made  worse  by  the  use  of  the 
arsenobenzol. 

When  one  considers  the  experiments  made  with  arsazetin, 
it  seems  probable  that  there  is  some  danger  of  making  the 
condition  worse  in  every  case  in  which  at  the  time  of  the 
arsenobenzol  injection  there  is  already  present  disease  of  the 
auditory  nerve,  whether  syphilitic  or  otherwise. 

Ehrlich  produced,  by  injecting  white  mice  with  arsazetin, 
phenomena  similar  to  those  of  the  true  Japanese  dancing 
mouse.  Rothig  has  examined  the  central  nervous  system  of 
the  arsazetin-injected  mouse  after  the  plan  of  the  work  of 
Kreidel  and  myself  on  the  ear  of  the  Japanese  dancing  mouse. 
As  an  anatomic  basis  for  the  dancing  movements  of  the 
arsazetin-injected  mouse  he  found  degeneration  of  the  central 
fibers  of  the  vestibular  nerve.  In  order  to  answer  the  question 
why,  apart  from  the  optic  nerve,  the  arsazetin  finds  its  point 
of  attack  in  the  vestibular  nerve  in  the  white  mouse,  he  ex- 
amined the  vestibular  nerve  in  a  larger  number  of  normal 
white  mice.  He  found  that  in  the  white  mouse  there  was 
already  beginning  a  certain  amount  of  vestibular  degeneration. 
The  arsazetin  finds,  therefore,  in  the  vestibular  nerve  of  the 
ordinary  white  mouse,  a  point  of  lessened  resistance.  This 
explains,  according  to  Rothig,  why,  after  the  arsazetin  injec- 
tion, there  appears  at  once  in  the  white  mouse  a  severe  degen- 
eration in  the  vestibular  nerve  and  at  the  same  time  a  disturb- 
ance in  the  turning  movements.  From  these  conclusions  we 
come  to  the  following  theory.  It  is  not  to  l>e  expected  that  a 
previously  sound  auditory  nerve  will  be  destroyed  by  the 
arsenobenzol  injection.  On  the  other  hand,  an  unfavorable 
action  from  the  arsenobenzol  is  to  be  feared  whenever  the 
auditory  nerve  is  diseased  previous  to  the  use  of  the  arseno- 
benzol. 

Finally,  I  wish  to  state  my  own  standpoint  as  an  otologist 
with  reference  to  the  manner  of  the  action  of  arsenobenzol 
upon  syphilitic  ear  patients.  ]\fore  and  more  often  is  the  ques- 
tion asked  whether,  in  a  case  of  syphilitic  ear  disease,  the 
Ehrlich-Hata  injection  is  indicated  or  not.     After  the  preced- 
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ing  observations,  which  naturally  do  not  give  an  absolute  find- 
ing, it  is  to  be  recon>mended  to  use  caution  in  cases  6f  acute 
syphilitic  disease  of  the  auditory  nerve.  Esi^ecially  is  caution 
in  the  use  of  the  remedy  to  be  recommended  in  the  presence  of 
acute  or  chronic  disease  of  the  auditory  nerve  in  cases  of  recent 
syphilis,  as  here  it  is  to  be  feared  that  the  ear  symptoms  will 
be  made  worse.  It  appears  to  make  no  difference  whether  the 
disease  of  the  auditory  nerve  is  of  itself  of  syphilitic  origin  or 
not. 

An  unfavorable  influence  is  also  to  be  feared  in  cases  of 
acute  syphilitic  affection  of  the  auditory  nerve  in  old  cases  of 
syphilis  or  latent  chronic  syphilis.  In  cases  of  hereditary 
syphilis  it  is  also  to  be  recommended  in  the  presence  of  acute 
manifestations  of  trouble  with  the  auditory  nerve  to  wait 
before  giving  the  Ehrlich-Hata   injection. 

On  the  other  hand,  there  are  a  large  number  of  cases  of  ear 
disease  in  which  the  previously  described  dangers  from  the 
arsenobenzol  injection  cannot  be  considered  as  dependent  upon 
it.  Here  belong  the  cases  of  chronic  syphilitic  affection  of 
the  auditory  nerve  with  slight  diminution  of  hearing  power  and 
considerable  tinnitus,  as  well  as  the  cases  of  chronic  labyrinth 
dizziness.  I  would  only  mention  that  in  these  cases  we  had 
good  results  from  treatment  before  the  time  when  "606" 
achieved  good  results. 

Finally,  the  Ehrlich-Hata  has  a  goo<l  effect  in  cases  of 
chronic  labyrinth  disease  in  chronic  syphilis.  The  good  results 
reported  by  Professor  Urbantschitsch  in  one  case  of  hereditary 
syphilis  and  in  two  cases  of  cochlear  disease  and  chronic 
syphilis  encourage  us  to  proceed  farther  along  the  path  already 
laid  ouf. 

NOTES    BY    THE    TR.\XSLATOR. 

The  three  cases  of  Professor  Finger  to  \vhich  reference  is 
made  were  those  cases  out  of  170  treated  with  ''606"  which 
showed  ear  symptoms  after  the  injection. 

Case  I.  male,  twenty-two  years,  came  to  the  clinic  Aug.  20. 
1910,  with  cutaneous  syphilis  and  osteoperiostitis  of  the  tibia. 
Aug.  24,  0.5  neutral  Ehrlich-Hata  injected.  Aug.  25,  nystag- 
mus, dizziness,  typical  falling  symptoms,  but  with  intact  hear- 
ing. Diagnosis  by  the  Ear  Clinic :  Isolated  disturbance  in 
function  of  the  vestibular  nerve.  Complete  recovery  in  a  few 
davs. 
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Case  II,  male,  twenty-five  years  of  age,  syphilis  six  weeks. 
Aug.  ll ,  1910,  0.45  Ehrlich-Hata,  method  of  Wechselmann, 
injected.  Sept.  8,  initial  lesion  healed,  patient  discharged. 
No  sign  of  secondary  syphilis  up  to  Nov.  2,  and  Wassermann 
negative.  On  this  date,  nine  weeks  after  the  injection,  and 
three  months  after  the  infection,  dizziness  and  deafness  ap- 
peared. At  the  Ear  Clinic  the  diagnosis  of  bilateral  labyrinth- 
ine deafness  was  made.     The  condition    remains    unchanged. 

Case  hi,  female,  eighteen  years,  came  Aug.  1  for  macular 
type  of  syphilis  of  three  months'  duration.  Aug.  5,  0.45  neu- 
tral Ehrlich-Hata,  method  of  Wechselmann,  injected.  Aug. 
17,  all  signs  of  syphilis  had  disappeared  and  she  was  discharged 
cured.  On  Nov.  3  she  was  free  from  syphilis.  Wassermann 
reaction  negative.  Nov.  3,  complained  of  dizziness,  headache, 
and  the  Ear  Clinic  made  a  diagnosis  of  labyrinthine  deafness, 
dizziness  and. spontaneous  nystagmus.  There  is  no  improve- 
ment at  time  of  reporting,  Nov.  27,  1910.  (Wien.  klin.  Wo- 
chenschr.,  No.  47  and  No.  51,   1910.) 

At  a  subsequent  meeting  of  the  Gesellschaft  fiir  Aerzte  in 
\'ienna,  before  which  Professor  Finger's  paper  was  read,  some 
other  cases  in  addition  to  those  of  Professor  Alexander  were 
reported  where  ear  disease  had  appeared  as  late  manifestations 
after  the  use  of  the  Ehrlich-Hata. 

V.  Zumbusch  had  found  in  the  literature,  among  7,000  cases 
from  twenty-five  clinics,  9  cases  of  auditory  nerve  disturbance, 
all  being  cases  with  secondary  manifestations  from  second  to 
seventh  month,  and  in  most  cases  the  Wassermann  was  nega- 
tive. 

Dr.  PI.  Frey  reported  a  patient  injected  on  Aug.  9  with  0.5 
arsenobenzol  who  returned  late  in  October  with  deafness  and 
some  vestibular  nystagmus.  This  case  later  showed  the  exan- 
themata of  syphilis  so  that  Dr.  Frey  was  not  certain  that  these 
manifestations  could  be  laid  to  the  arsenobenzol.  (Wien.  klin. 
Wochenschr.,   No.  50,   1910.) 

Through  the  kindness  of  Dr.  Daniel  Kaufmann,  I  was  given 
the  opportunity  of  seeing  two  cases,  each  of  whom  had  deaf- 
ness and  labyrinthine  symptoms  some  time  after  the  Ehrlich- 
Hata  injection.  At  the  time  of  the  appearance  of  these  symp- 
toms the  Wassermann  reaction  was  positive.  Both  patients 
were  given  mercury  by  injection,  and  when  I  saw  them  all 
symptoms  v.ere  improving.     Here  it  might  be  difficult  to  say 
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whether  the  ear  syinptonis  were  due  to  the  arsenobenzol  or  to 
the  uncured  syphihs.  In  Dr.  Kaufmann's  opinion  they  were 
due  to  the  arsenobenzol. 

Professor  Rille,  of  Leipzig,  has  recently  reported  ( Berl. 
klin.  Wochenschr.  Dec.  12.  1910)  three  cases  of  ear  involve- 
ment which  may  be  briefly  referred  to: 

C.\SE  I.,  female,  twenty-one  years  old,  with  no  previous  ear 
symptoms,  maculopapiilar  syphilide  with  involvement  of  the 
tonsil,  was  given  an  injection  of  Ehrlich-Hata,  July  7.  1910. 
Four  weeks  after  the  injection,  0.45  gr..  there  appeared  diz- 
ziness, noises  in  ear  and  deafness  located  largely  in  the  right 
ear,  where  both  air  and  bone  conduction  were  lost.  Later 
there  appeared  a  partial  facial  paralysis  and  symptoms  of 
choked  disk  in  the  right  eye.  Up  to  Nov.  15  there  had  been 
^ome  improvement,  there  is  some  bone  conduction,  but  conver- 
sation speech  is  not  heard.    The  left  ear  is  normal. 

Case  II.  female,  eighteen  years  old.  Ehrlich-Hata  injec- 
tion. 0.45,  on  July  10.  On  Oct.  10  pain  in  head  and  dizziness 
appeared  and  on  the  following  day  right-sided  facial  paralysis, 
followed  in  three  days  by  optic  neuritis.  L'nder  treatment 
with  mercurial  ointment  the  facial  paralysis  and  other  symp- 
toms disappeared.     Xov.   17,  discharged  cured. 

Case  III.  male,  thirty-three  years  old.  Injection  of  0.7 
Ehrlich-Hata.  July  7.  In  middle  of  October  there  suddenly 
appeared  a  high  degree  of  doUble-sided  labyrinthine  deafness 
at  which  his  previous  occupation,  that  of  blacksmith,  may  have 
predisposed. 


XXXIII. 

A  PRELIMINARY  REPORT  OF  SOME  TWO  YEARS' 
EXPERIENCE  IN  MODIFIED  BLOOD-CLOT  SUR- 
GERY   OF    THE    MASTOID    REGION,  WITH 
PRESENTATION  OF  CASES. 

By  Hugh  B.  BlackwEI-l,  M.  D., 

Xe\v  York  Citv. 

The  following  report  is  based  upon  a  study  of  some  33  cases 
operated  upon  by  myself  during  the  past  two  years.  They  oc- 
curred upon  the  services  of  Dr.  Robert  Lewis  of  the  New 
York  Eye  and  Ear  Infirmary,  and  Dr.  A.  B.  Duel  of  the  Man- 
hattan Eye,  Ear  and  Throat  Hospital. 

The  three  essential  factors  which  make  for  success  in  all 
modified  blood-clot  operations  on  the  mastoid  bone  are : 

1st.  General  condition  of  the  patient. 

2d.  Operation  and  operative  technic. 

3rd.  Postoperative  care  and  dressing. 

1st.  General  condition  of  patient:  All  conditions  of  low 
bodily  vitality  with  which  there  may  or  may  not  be  associated 
a  blood  dyscrasia  following  an  acute,  or  occurring  in  the  course 
of  a  chronic,  constitutional  disease,  are  poor  subjects  for  an 
attempt  at  blood-clot  healing.  There  are  practically  no  local 
contraindications  to  the  use  of  this  method,  save  in  the  pres- 
ence of  the  gravest  intracranial  complications  of  aural  disease. 
The  presence  of  a  subperiosteal  abscess,  exposed  sinus  or  dura 
in  the  wound,  or  even  a  perisinus  or  epidural  abscess,  are  not 
in  themselves  deterrent  factors.  It  is,  in  fact,  among  the  lat- 
ter class  of  cases  that  the  best  results  in  point  of  time  of  heal- 
ing occurred,  no  doubt  due  to  the  great  increase  in  the  vascu- 
larity of  the  walls  of  the  cavity  which  is  existent  under  these 
conditions. 

2nd  Factor.  Operation  and  operative  technic.  This  consists 
in,  first,  the  rapid  performance  of  a  thorough  mastoidectomy ; 
by  this  we  not  only  conserve  the  energies  of  our  patient,  but 
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at  the  same  time  leave  him  with  a  reasonably  clean  cavity  filled 
with  sterile  blood  with  which  to  begin  the  work  of  regenera- 
tion, a  work  that  he  would  be  in  no  condition  to  take  up  were 
his  strength  exhausted  by  a  previous  prolonged  surgical  pro- 
cedure. In  addition,  for  reasons  to  be  subsequently  stated,  the 
posterior  bony  wall  of  the  external  auditory  canal  is  markedly 
lowered,  the  region  of  the  antrum  is  thoroughly  curetted  out 
and  the  intratympanic  masses  of  granulation  tissue  lying  an- 
terior to  the  antrum  are  removed  until  the  short  process  of  the 
incus  becomes  freely  visible.  At  the  conclusion  of  the  operation 
frequently  a  myringotomy  is  performed,  and  the  external  audi- 
tory canal  is  always  packed  with  plain  gauze  dipped  in  normal 
saline  solution.  The  mastoid  cavity  is  cleansed  and  a  strip  of 
iodoform  gauze  one-half  inch  wide,  folded  once,  is  laid  in  the 
bottom  of  the  wound  almost  to  the  antrum,  being  brought  out 
at  the  inferior  angle.  The  cavity  is  then  allowed  to  fill  with 
blood  and  the  incision  is  united  down  to  within  half  an  inch  of 
its  inferior  extremity. 

3rd  Factor.  The  postoperative  care  and  dressing.  At  the 
conclusion  of  the  operation  the  concha  is  completely  filled  with 
a  little  pyramid  of  wet  saline  gauze.  Similar  gauze,  folded,  is 
laid  parallel  and  posterior  to  the  united  edges  of  the  wound. 
This  is  added  to  until  it  attains  the  height  of  the  mass  of  gauze 
in  the  concha.  Xo  gauze  is  laid  directly  over  the  united  edges 
of  the  wound.  Loose  layers  of  wet  gauze  are  then  laid  over 
all.  When  the  bandage  is  applied,  it  will  be  found  that  the 
pressure  over  the  posterior  mass  of  gauze  draws  forward  the 
scalp  tissues  which  lie  behind  the  line  of  incision,  and  that 
the  pressure  over  the  pyramidal  shaped  mass  in  the  concha 
forces  that  structure,  together  with  the  canal,  inward  and  back- 
ward, thus  diminishing  the  size  of  the  mastoid  cavity,  a  feat 
which  w^ould  be  mechanically  impossible  were  the  posterior 
auditory  canal  not  previously  lowered.  Owing  to  this  sinking 
in  of  the  auricle  and  anterior  flap,  we  secure  a  continuous 
layer  of  soft  parts  down  to  the  antrum,  a  most  valuable  asset 
in  subsequent  healing.  In  from  twenty-four  to  thirty  hours 
after  the  operation  the  wound  is  dressed  and  the  posterior 
drain  is  removed.  Usually  from  this  time  on  only  the  lips  of 
the  lower  one-half  inch  of  the  incision  are  kept  open  with  wet 
gauze,  none  being  introduced  into  the  cavity  itself,  save  for 
the  purpose  of  keeping  the  incision  open   at  this    point.     The 
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sutures  are  generally  removed  at  the  first  dressing,  the  external 
auditory  canal  repacked  and  wet  dressing  reapplied.  At  each 
subsequent  daily  dressing  the  canal  is  packed  fairly  tight  and 
wet  saline  gauze  dressings  are  used  throughout  the  healing 
process  as  long  as  there  is  any  evidences  of  much  discharge. 

The  question  of  the  dressing  and  handling  of  these  wounds 
when  the  discharge  is  profuse  is  of  considerable  importance. 
As  long  as  the  patient  is  comfortable,  has  little  or  no  tempera- 
ture, and  the  soft  parts  around  the  wound  present  no  intiam- 
matory  reaction,  it  is  not  indicated  to  split  up  the  wound  and 
pack  it,  no  matter  what  the  amount  and  character  of  the  dis- 
charge may  be.  Under  these  circumstances  one  should  dress 
the  mastoid  twice  a  day  if  necessary;  the  dis:harg€  may 
be  removed  when  profuse  by  gently  stroking  the  tissues 
over  the  wound  with  the  thumb,  from  above  downward, 
care  being  exercised  not  to  separate  the  line  of  incision,  and 
using  wet  saline  gauze  at  each  dressing.  The  gauze  is  kept 
moist  by  the  external  application  of  rubber  tissue.  The  pack- 
ing of  the  external  auditory  canal  prevents  its  collapse  and  at 
the  same  time  forces  that  structure  back  into  the  w'ound.  One 
muht  remember  that  the-e  wounds  are  not  seale;l.  bu!:  t'-^at 
each  one  has  an  opening  into  its  cavity  placed  at  its  most  de- 
pendent portion,  and  that  this  opening  is  kept  open.  The  drain- 
age, therefore,  is  good.  The  main  object  of  the  wet  dressing 
is  that  moist  gauze  readily  absorbs  the  discharge,  however 
thick,  and  does  not  stick  to  the  edges  of  the  incision  and  cake 
up  the  secretion,  as  dry  gauze  so  frequently  does. 

Whenever  packing  is  placed  in  the  wound,  which  is  very 
seldom,  it  is  of  the  lightest  character,  only  sufficient  to  pro- 
duce drainage.  The  wound  is  generally  freely  stimulated  at 
all  times  with  balsam  of  Peru,  poured  in,  or  tincture  of  iodine 
appl'ei  with  applicator.  Masses  of  granulation  tissue  are  never 
disturbed,  but  are  encouraged  as  much  as  possible.  The  wound 
is  allowed  to  heal  as  rapidly  as  it  will,  either  from  above  down- 
ward or  below  upward,  from  wathin  out  or  from  without  in. 
The  advantages  of  this  method  in  shortened  time  of  healing 
and  a  better  cosmetic  result  are  obvious.  There  is.  however, 
another  advantage  not  often  referred  to.  but  which  is  of  con- 
siderable importance  to  the  patient,  namely,  that  the  dressings 
are  comparatively  painless,  there  being  no  packing  to  remove 
from  the  wound. 
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Of  the  thirty-three  cases  reported  nineteen  were  aduhs  and 
fourteen  children  under  ten  years.  The  average  time  of  heaHng 
of  twenty-two  of  the  cases  out  of  the  thirty-three  was  21  days. 
To  the  best  of  my  recollection,  the  remaining  eleyen  cases 
about  corresponded  in  point  of  time  of  healing  to  the  others. 
The  average  time  of  healing  of  the  ten  adults  was  17  days  and 
v)f  twelve  of  the  children  the  average  time  was  25  days.  Xo 
case  was  pronounced  cured  until  all  of  the  posterior  dressing 
was  removed  and  the  wound  was  dry. 

Thirteen  of  the  thirty-three  cases  had  well-marked  perisinus 
and  epidural  abscesses  present.  In  nine  there  was  a  sub- 
periosteal abscess.  In  six  of  the  cases,  sinus  and  dura  were 
exposed  in  the  course  of  the  operation.  Two  of  the  cases 
(operated  upon  were  for  recurrent  mastoiditis.  Two  developed 
erysipelas,  one  during  the  third  week  of  convalescence  and  the 
other  seven  days  after  the  operation.  In  both  of  these  cases 
the  wounds  were  doing  well  when  the  erysipelas  developed 
some  distance  from  the  wound.  Both  were  mild  cases.  In 
one  of  the  cases  operated  upon  there  was  a  marked  dyscrasic 
condition  present  at  the  time  of  operation,  so  marked,  in  fact, 
that  the  patient  was  kept  in  the  hospital  for  two  months  sub- 
sequent to  the  operation,  owing  to  his  general  weakness  and 
debilit).     The  w^ound  is  doing  well,  though  not  yet  healed. 

Xone  cf  the  cases,  so  far  as  knoAn.  has  shown  anv  evi- 
dence cf  recurrent  mastoiditis. 

In  conclusion,  I  wish  to  express  my  indebtedness  and  appre- 
ciation to  Dr.  W.  S.  Bryant  for  numerous  valuable  suggestions 
concerning  these  patients.  Dr.  Bryant  saw  nearly  all  of  the 
cases,  and  it  is  to  a  large  extent  due  to  his  zeal  and  interest 
that  the  results  were  obtained. 
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THE  SELECTION  OF  CASES  OF  CHiRONIC  SUPPUR- 
ATIVE OTITIS  IN  WHICH  OSSICULECTOMY 
IS  INDICATED. 

By  O.  a.  M.  McKiMMiK,  M.  D., 

Washington. 

During  the  past  ten  years  the  racUcal  mastoid  operation  for 
chronic  suppurative  otitis  has  been  popularized  to  such  an 
extent  that  other  measures  for  the  relief  of  this  condition  have 
been  cast  aside  and  almost  forgotten.  ^ledical  men,  like  others, 
like  to  be  in  style ;  and  the  result  has  been  that  many  of  us 
have  taken  up  new  operations  and  made  cases  fit  operations 
rather   than   operations   fit   cases. 

Careful  study  of  my  own  radical  mastoid  operations  and 
those  of  my  colleagues  with  whom  I  am  closely  associated  has 
impressed  upon  me  the  fact  that  many  of  the  cases  operated 
on  show  no  extension  of  the  diseased  process  beyond  the  mid- 
dle ear.  In  other  words,  the  aditus,  antrum  and  mastoid  cells 
are  frequently  healthy  so  far  as  macroscopic  appearances  are 
concerned. 

As  a  result  I  liave  tried  to  formulate  some  definite  rules  for 
my  own  guidance  in  selecting  cases  for  the  radical  operation 
and  those  in  which  some  less  extensive  operative  procedure 
would  be  applicable. 

In  discussing  this  matter  I  am  taking  for  granted  that  we 
are  only  considering  cases  in  which  local  and  general  medical 
treatment  and  mechanical  measures  have  been  faithfully  tried 
and  have  failed. 

The  necessity  for  operation  of  any  kind  may  be  discussed 
under  three  heads — 

1.  The  cure  of  an  annoying  and  possibly  dangerous  condi- 
tion. 

2.  The  prevention  of  complications  from  the  extension  of 
the  diseased  process. 

3.  Preservation  or  restoration  of  hearing. 
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I  believe  that  the  majority  of  otologists  will  agree  that  a 
patient  with  a  chronic  purulent  ear  is  rarely  in  normal  health. 
Xot  only  is  he  affected  mentally  by  the  consciousness  of  his 
trouble,  but  is  also  subject  to  the  physical  discomfort  of  the 
discharge.  His  digestion  is  affected  by  the  flowing  of  pus 
into  his  nasopharynx,  where  it  runs  down  and  is  swallowed, 
and  he  suffers  from  a  continuous  mild  chronic  toxemia  from 
absorption   locally. 

The  extension  of  infection  to  neighboring  structures  is  al- 
ways a  possibility  in  these  cases  and,  while  not  so  common  as 
in  cases  of  acute  middle  ear  suppuration,  is  of  sufficient  fre- 
quency to  demand  a  cure.  The  surgical  measures  for  the  cure 
of  chronic  suj^urative  otitis  comprise  ossiculectomy,  the  simple 
mastoid  operation,  the  radical  mastoid  operation,  and  the  Heath 
operation  or  some  of  its  modifications.  It  is  my  belief  that  we 
can  so  classify  our  cases  that  we  can  definitely  determine  which 
cases  are  best  treated  by  some  one  of  the  first  three.  Of  the 
Heath  operation  I  can  only  say  that  I  have  not  employed  it, 
and  believe  that  the  cases  which  Mr.  Heath  considers  suitable 
for  operation  by  his  method  are  curable  by  the  simple  mastoid 
operation. 

Kopetzky  in  a  very  able  critique  of  the  Heath  operation, 
read  before  the  Southern  Section  of  this  Society  in  1909,  gave 
a  very  clear  exposition  of  the  fact  that  in  the  cases  indicated 
by  Mr.  Heath  his  method  gave  no  better  results  as  to  hearing 
or  cure  of  the  suppuration  than  does  the  simple  mastoid 
operation. 

The  question  of  hearing  is  a  very  important  one  to  consider 
in  determining  between  the  radical  operation  and  ossiculecto- 
my. I  am  firmly  convinced  that  hearing  is  improved,  or  at 
least  not  made  worse,  by  ossiculectomy ;  while  the  radical 
operation  shows  a  large  percentage  in  which  hearing  is  marked- 
ly diminished  after  operation. 

The  simple  mastoid  operation  does  not  involve  disturbance 
of  the  anatomic  relations  of  the  middle  ear,  and  hearing  is 
likely  to  be  improved  rather  than  diminished,  or  at  least  left 
in  the  condition  existing  before  operation. 

In  cases  without  symptoms  of  internal  ear.  sigmoid  sinus  or 
brain  involvement,  when  careful  observation  leads  to  the  con- 
clusion that  the  ossicles  are  intact,  the  discharge  being  profuse 
and  of  long  standing  but  without  offensive  odor,  the  simple 
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mastoid  operation  offers  a  reasonable  hope  of  complete  cure 
without  lessening  the  existing-  hearing  and  the  probability  of. 
improving  it. 

In  cases  in  which  the  mucous  membrane  rather  than  the 
bone  is  involved,  there  exists  simply  the  need  for  efficient  drain- 
age which  the  simple  mastoid  operation  provides. 

There  remain  for  consideration  ossiculectomy  and  the  rad- 
ical mastoid  operation. 

Before  stating  my  conclusions  as  to  indications  for  ossic- 
ulectomy, it  might  be  well  to  state  what  I  consider  contra- 
indications. 

Contraindications  are : 

1.  A  contracted  auditory  canal  which  would  render  the  per- 
formance of  ossiculectomy  difficult,  dangerous  or  even  impos- 
sible. The  attempt  to  operate  under  these  conditions  might 
result  in  impaction  of  the  stapes,  perforation  of  the  round  or 
oval  windows,  or  injury  to  the  facial  nerve. 

2.  '^Phe  presence  of  cholesteatoma. 

3.  Recurrent  or  persistent  labyrinthine  symptoms. 

4.  Discharge  of  foul  odor  and  of  greater  quantity  than 
could  be  produced  in  the  middle  ear. 

5.  Demonstrable  caries  of  the  roof  of  the  posterior  portion 
of  the  attic. 

6.  Caries  of  the  posterior  superior  portion  of  the  tympanic 
ring. 

A  contracted  canal  renders  a  perfect  view  of  the  operative 
field  well  nigh  impossible;  and  it  is  dangerous  in  the  extreme 
to  trust  to  the  sense  of  touch  when  working  in  the  neighbor- 
hood of  so  many  important  structures. 

If  the  foot  plate  of  the  stapes  is  present  it  may  be  impacted, 
or  the  round  or  oval  window  or  even  the  facial  nerve  may 
be  injured  in  searching  for  the  remains  of  the  incus,  so  that 
imless  the  canal  be  of  sufficient  size  to  permit  a  fair  view  of 
the  field,  ossiculectomy  should  not  be  attempted. 

Cholesteatoma  is  a  very  positive  contraindication  because  it 
is  impossible  to  know  how  far  the  cholesteatomatous  mass 
extends  from  the  existing  perforation  or  how  deeply  its  press- 
ure may  have  caused  disappearance  of  bone. 

In  any  operative  case  presenting  labyrinthine  symptoms  any 
procedure  to  be  of  value  must  give  sufficient  exposure  to  en- 
able us  to  inspect  the  horizontal  semicircvilar  canal  and  laby- 
rinth windows,  and  this  ossiculectomy  does  not  do. 
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Persistent  foul  smelling  discharge  of  great  quantity  indi- 
cates extensive  involvement  of  the  accessory  cavities  of  the 
ear  and  demands  some  operation  which  will  fully  expose 
them. 

Dead  bone  in  the  posterior  part  of  the  attic  is  in  such  prox- 
imit>-  to  the  external  semicircular  canal  and  facial  nerve  canal 
as  to  make  its  thorough  removal  extremely  hazardous  unless 
it  be  done  under  direct  inspection. 

In  general  terms  these  contraindications  to  ossiculectomy 
may  be  considered  indications  for  the  radical  mastoid  opera- 
tion. 

The  indications  for  ossiculectomy  are: 

1.  Caries  of  the  ossicles. 

2.  Intractable  discharge  of  not  greater  quantity  than  could 
be  produced  in  the  middle  ear. 

3.  Perforation  in  Shrapnell's  membrane  with  odorous  dis- 
charge and  marked  deafness. 

4.  Recurring  granulation  polypi. 

5.  Adherent   mal'.eus    with   marked    deafness. 

6.  Large  kidney  shaped  loss  of  drum  membrane  with  the 
remains  of  the  ossicles  blocking  the  attic. 

7.  Recurring  middle  ear  vertigo  caused  by  thickened  dis- 
charge or  granulation  pressing  on  the  round  window. 

Perhaps  the  commonest  cause  of  chronic  suppuration  of  the 
ear  is  caries  of  the  malleus  or  incus  or  of  both  of  these  bones. 
Caries  of  the  malleus  handle  is. readily  recognized,  and  if  the 
perforation  is  in  the  upper  portion  of  the  vibrating  membrane 
or  in  Shrapnell's  membrane,  disease  of  the  neck  and  head  of 
this  ossicle  is  easily  diagnosed. 

\\'hen  the  perforation  involves  the  superior  posterior  quad- 
rant of  the  drum  the  long  process  of  the  incus  can  be  seen 
and  its  condition  determined  with  the  probe.  In  some  cases, 
however,  the  long  process  has  disappeared  and  the  body  of  the 
incus  lies  too  high  to  be  seen  or  its  condition  or  even  its  pres- 
ence to  be  determined  with  certainty  by  the  use  of  the  probe. 
In  other  cases  the  posterior  part  of  the  tympanic  ring  projects 
so  far  forward  as  to  hide  the  incudostapedial  joint. 

In  such  cases  if  the  tympanic  ring  is  intact,  I  believe  ossic- 
ulectomy is  preferable  to  the  radical  operation. 

Many  cases  present  a  perforation  so  small  or  so  situated 
that  efficient  cleansing  of  the  middle  ear  cannot  be  effected  and 
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the  condition  of  the  ossicles  cannot  be  determined  with  cer- 
tainty, the  discharge,  however,  indicating  by  its  persistence 
and  odor  the  probability  of  disease  of  some  bony  structure. 

These  cases  are  particularly  dangerous  inasmuch  as  the 
arainage  may  become  blocked  at  any  time  and  so  give  rise  to 
acute  mastoid  disease  or  spread  of  the  infection  to  sigmoid 
sinus,  internal  ear,  meninges  or  brain. 

A  perforation  in  Shrapnell's  membrane  indicates  disease  of 
the  neck  or  head  of  the  malleus  or  of  the  body  of  the  incus. 
Not  infrequently  the  head  has  disappeared  as  a  result  of  the 
suppurative  process  and  one  can  look  through  the  perforation 
and  see  the  internal  wall  of  the  middle  ear.  The  hearing  is 
affected  not  only  by  the  chronic  inflammatory  changes  in  the 
cavity  but  also  by  the  fact  that  the  opening  is  so  high  that  the 
cavity  can  never  fully  discharge  itself. 

I  have  one  specimen,  removed  from  the  right  ear  of  a  col- 
league, which  shows  the  whole  of  the  drum  membrane,  except 
for  a  defect  just  above  the  short  process,  a  carious  short 
process  and  handle  to  which  the  body  of  the  incus  is  joined 
by  bony  union.  In  this  case  the  head  of  the  malleus  having 
been  destroyed  and  both  processes  of  the  incus  having  been 
separated  by  the  carious  process,  the  body  of  the  incus  dropped 
and  became  attached  in  the  position  described. 

A  granulation  polypus  presenting  through  a  perforation  is 
practically  always  indicative  of  carious  bone  and  nature's  effort 
to  cure  it.  The  site  of  the  base  of  the  granulation  is  a  matter 
of  importance.  If  it  springs  from  the  internal  wall  of  the 
middle  ear  or  projects  through  a  perforation  in  Shrapnell's 
inemhrane  and  keeps  recurring  after  removal,  I  consider  the 
case  one  suitable  for  ossiculectomy. 

On  the  other  hand,  if  it  comes  through  an  opening  in  the 
upper  posterior  part  of  the  drum,  I  consider  the  radical  mastoid 
operation  indicated.  Adhesion  of  the  malleus  handle  to  the 
internal  wall  of  the  ear  is  not  only  destructive  of  hearing  but 
in  itself  may  prove  a  distinct  menace  to  life  itself  by  gradually 
blocking  drainage  from  above  and  causing  pocketing  and  re- 
tention of  secretions  and  thus  may  lead  to  extension  of  the 
infective  process. 

The  number  of  patients  showing  almost  complete  disappear- 
ance of  the  vibrating  portion  of  the  drum,  with  the  carious 
shortened  malleus  handle  presenting  at  the  margin  of  a  large 
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kidney  shaped  perforation,  is  large,  especially  in  cases  of 
long  standing. 

Such  cases  are  apt  to  present  an  attic  packed  with  granula- 
tions and  the  remains  of  the  malleus  head  and  sometimes  part 
of  the  incus  which  not  only  keep  up  discharge  but  tend  to 
block  up  the  aditus  and  prevent  healing  of  possibly  superficial 
and  otherwise  curable  caries  in  that  neighborhood. 

A  relatively  small  number  of  cases  present  occasional  at- 
tacks of  vertigo  coincident  with  diminished  discharge  due  to 
thickness  of  the  discharge  itself  or  to  its  crusting  over  the 
perforation. 

This  brings  about  accumulation  of  the  discharge  in  the 
middle  ear  and  resultant  increased  labyrinthine  pressure  by 
way  of  the  round  or  oval  windows. 

In  presenting  these  remarks  I  do  not  wish  to  be  understood 
as  decrying  the  radical  mastoid  operation.  I  freely  admit  that 
some  cases  which  are  subjected  to  ossiculectomy  eventually 
require  the  radical  operation ;  many,  however,  are  cured  by  the 
simpler  operation  in  which  the  risks  are  far  less.  Careful 
consideration  of  the  indications  outlined  will,  I  believe,  enable 
us  to  select  those  cases  in  which  ossiculectomy  is  indicated  and 
those  in  which  the  radical  operation  is  to  be  elected. 


XXXV. 

REPORT  OF  THREE  CASES  OF  REMOVAL  OF  COINS 

FROM  THE  ESOPHAGUS  OF  INFANTS 

BY  A  SIMPLE  PROCEDURE. 

By  Harry  L.  Myers,  M.  D., 

Norfolk. 

In  view  of  the  very  tender  age  of  the  patients,  the  similarity 
of  the  cases,  the  almost  universal  existence  of  the  one  neces- 
sary instrument  and,  most  important  of  all,  the  ease  of  the 
procedure,  I  feel  that  it  may  not  be  uninteresting  to  report 
the  extraction  of  a  coin  from  the  esophagus  in  the  cases  of 
three  infants.  In  recommending  a  procedure  based  on  the 
success  of  only  three  cases,  I  realize  that  my  position  is  not 
a  strong  one,  but  the  gravity  of  the  condition,  its  common 
occurrence  and  the  frequent  lack  of  the  proper  instruments 
for  esophagoscopy  with  the  requisite  skill  for  its  successful 
employment,  gives  me  courage  to  report  a  procedure  which, 
on  account  of  its  simplicity,  is  within  re-ach  of  every  surgeon 
who  may  be  called  upon  to  meet  this  troublesome  emergency. 

Case  I. — On  July  12,  1906,  A.  W.,  a  colored  male  about  18 
months,  was  brought  to  me  by  its  family  physician  with  a 
history  of  regurgitation  of  food  and  difificultv  in  swallowing 
for  several  days.  The  patient  was  somewhat  fretful  but  oth.- 
erwise  presented  no  serious  symptoms.  Feeling  confident  that 
the  child  had  some  foreign  body  in  the  esophagus,  resort  was 
had  to  the  X-ray  and  a  coin  shaped  body  was  located  in  the 
esophagus  lying  laterally  and  situated  well  down  near  the 
stomach.  The  patient  was  taken  to  the  hospital  and  chloro- 
form administered.  With  the  child  lying  on  its  back  and  its 
head  extended  over  the  end  of  the  table.  I  passed  several 
diflferent  kinds  of  esophageal  forceps  and  succeeded  in  touch- 
ing the  foreign  body,  but  failed  to  grasp  it  after  many  trials. 
Fearing  to  continue  too  long  this  manipulation  and  failing  to 
extract  the  coin.   T   decided  to  attempt  to  push  it  on  to  the 
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Stomach,  believing  that  nature  would  be  more  successful  in 
delivering  it  in  the  downward  direction  than  1  had  been  from 
above.  To  this  end  I  introduced  an  olive  pointed  flexible 
esophageal  bougie.  I  could  feel  it  touch  the  top  rim  of  the 
coin,  hold  momentarily  and  then  slip  by  it;  but  when  I  at- 
tempted to  pull  it  back  to  the  top  again,  1  found  that  it  required 
some  effort  to  withdraw  it.  Realizing  that  the  olive  point  was 
beyond  the  coin  and  that  the  resistance  to  the  withdrawal  of 
the  instrument  could  only  be  due  to  its  having  engaged  the 
lower  edge  of  the  coin,  I  pulled  very  steadily  to  prevent  its 
losing  its  scant  hold ;  at  the  same  time  stopping  the  anestliesia 
to  allow  the  reflex  to  assist  by  contracting  the  tube.  The  grad- 
ual steady  pull  resulted  in  the  extraction  of  a  penny.  There 
was  no  bloody  mucus  or  other  evidences  of  trauma  and  re- 
covery was  uneventful. 

Case  II  occurred  in  the  practice  of  a  colleague,  who  asked 
me  to  bring  over  any  instruments  I  might  have  for  extracting 
foreign  bodies  from  the  esophagus.  The  infant,  a  white  male 
child,  aged  10  months,  presented  the  history  of  having  had  a 
penny  in  the  throat  for  six  days.  Swallowing  was  difficult 
and  most  of  its  food  regurgitated.  The  baby  notwithstanding 
this  showed  no  other  serious  symptoms.  A  skiagraph  showed 
the  coin  situated  about  two  inches  below  the  larnyx, ' King 
laterally  in  the  esophagus.  Ether  was  administered  and  with 
the  baby  on  its  back  and  head  extended  over  the  table,  each  of 
the  three  of  us  present  took  a  turn  at  the  removal  of  the  coin 
with  forceps  and  the  flexible  bougie  I  had  used  in  case  Xo.  1, 
but  with  no  result.  In  casting  about  for  some  other  means  I 
noticed  a  conical  urethral  bougie  with  a  long  wire-like  handle, 
and  it  occurred  to  me  that  it  might  be  successful ;  so  I  asked 
and  received  permission  to  try  it.  Passing  the  forefinger  of 
my  left  hand  down  over  the  epiglottis  and  pushing  forward 
the  larynx,  I  passed  the  bougie  held  in  my  right  hand  along 
the  finger  as  a  guide  and  had  no  difficulty  in  forcing  the  conical 
end  by  the  cricoid  into  the  esophagus.  The  instrument  passed 
beyond  the  coin  without  difficulty  and  I  could  feel  the  lower 
edge  of  the  coin  click  into  place  over  the  proximal  end  of  the 
cone.  A  steady  pull  delivered  the  coin  without  difficulty  and 
with  only  a  slight-ly  bloody  tinged  mucus.  The  recovery  was 
uneventful. 

Case  III  occurred  in  the  practice  of  Dr.  E.  A.  Land,  by 
whose  permission  I  report  it. 
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A.  B.,  a  colored  infant,  male,  about  10  months  old,  swallowed 
a  five  cent  piece  three  days  before  being  brought  in  for  treat- 
ment. Symptoms — regurgitation  of  food ;  great  difficulty  in 
swallowing.  It  was  observed  that  there  was  also  considerable 
rigidity  of  the  right  sternomastoid  muscle.  A  skiagraph 
showed  the  coin  located  in  the  esophagus  about  the  level  of 
the  cricoid  cartilage  and  lying  in  the  horizontal  plane.  Having 
heard  of  the  success  of  the  bougie  in  case  No.  2,  the  surgeon 
sent  to  a  colleague  for  an  instrument  of  this  kind  and  made 
an  attempt  to  use  it  without  anesthesia ;  but  owing  to  the  rigid- 
ity of  the  muscles,  and.  I  think,  also  to  the  position  of  the  coin 
just  behind  the  larynx,  he  did  not  succeed  in  passing  it  beyond 
the  coin,  although  he  could  touch  it.  The  child  was  then  sub- 
jected to  chloroform  anesthesia  and  placed  on  its  back  with 
the  head  extended  over  the  end  of  the  table  and  a  smaller 
bougie  was  tried.  This  passed  easily  and  engaged  the  coin 
v.ithout  difficulty.  Considerable  traction  was  required  to  ex- 
tract the  coin  in  this  case,  but  it  was  accomplished  without 
injury  as  in  the  other  cases. 

Admitting  that  esophagoscopy  and  modern  forceps  coupled 
v.ith  the  requisite  skill  in  their  use,  would  be  the  better  method 
in  most  cases  of  extraction  of  foreign  bodies  from  the  esopha- 
gus. I  believe  in  cases  of  the  nature  of  these  just  re}X)rted, 
that  no  method  offers  better  chances  of  success  and  certainly 
this  means  leaves  nothing  to  be  desired  in  its  simplicity. 


XXXVI. 

OSTEOFIBROMA     OCCUPYING     THE     TONSILLAR 
FOSSA  (PROBABLY  OF  STYLOID  PROCESS).* 

By  A.  L.  Kj-:i.si:v.  15.  S..  M.  D.. 

Los  An(,i:li:s. 

The  report  1  have  the  honor  of  presenting  to  you  is  that 
of  an  osteofibroma  of  considerable  size  occupying  an  expanded 
tonsillar  fossa.  The  report  is  made  not  because  of  any  peculiar 
circumstance  accompanying  the  case,  but  as  a  record  of  one 
more  example  of  a  rare  occurrence  in  this  region. 

Tumors  of  all  varieties  occur  rather  frequently  in  the  vari- 
ous i>arts  of  the  upper  respiratory  tract,  and  the  tonsil  itself  is 
often  the  seat  of  these  growths.  Fibromata  originating  in  the 
connective  tissue  of  the  tonsil  or  in  its  capsule  are  seen  rather 
frequently.  Bony  or  cartilaginous  formations  are  often  found 
in  the  tonsil,  but  after  a  fairly  good  search  of  the  literature  of 
the  tonsillar  region,  I  have  not  found  a  single  case  of  a  dis- 
tinctive osteofibroma  mentioned.  I  have  no  doubt-  that  there 
may  be  a  record  of  the  occurrence  of  this  tumor  in  the  tonsil 
itself,  but  it  must  be  rare.  The  occurrence  of  the  same  tumor 
in  the  tonsillar  fossa  and  not  involving  the  tonsil  itself  must 
occur  much  less  frequently,  because  of  the  anatomic  and  path- 
ologic conditions  existing  in  this  space. 

Since,  in  the  case  under  discussion,  neither  the  tonsil  nor 
its  capsule  was  involved  in  the  growth,  it  is  rather  to  be  pre- 
sumed that  its  origin  was  in  the  styloid  process ;  as  it  contains 
the  necessary  elements  and  is  sometimes  found  prolonged  into 
the  tonsillar  sinus,  where  it  would  be  subjected  to  irritation 
and  inflammation  transmitted  from  the  tonsil  itself. 

As  will  be  seen  later  there  was  a  history  of  prolonged  ton- 
sillar trouble  in  this  case  and,  taking  all  things  into  considera- 
tion, I  am  strongly  inclined  to  believe  this  to  be  an  osteo- 

*Read  before  the  Western  Section  of  the  American  Laryngologi- 
cal,  Otological  and  Rhinologlcal  Society  at  Los  Angeles,  December, 
1910. 
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fibroma  of  the  styloid  process ;  although  the  presence  of  a 
normal  styloid  was  not  demonstrated  at  the  time  of  oi>eration 
or  afterward,  leaving  the  question  more  in  doubt  than  it 
should  have  been. 

The  patient,  Mrs.  B,,  age  49,  was  seen  first  September  5, 
1910,  and  the  following  history  was  elicited:  She  had  been 
a  goitre  subject  since  the  age  of  12  and  had  never  been  strong 
and  robust.  Six  years  ago  she  was  ill  for  a  month  with  a 
swollen  right  tonsil  which  showed  an  ulcer,  almost  gangrenous 
in  character  at  its  center,  which  healed  under  treatment  by  her 
physician.  The  patient  says  that  one  year  ago  there  was  again 
severe  trouble  with  this  tonsil  and  an  abscess  broke.  Since 
this  she  had  attacks  of  pain  at  intervals  of  a  week  or  so  in  the 
right  side  of  the  neck  and  head. 

Eight  months  ago,  according  to  her  physician,  there  began 
an  attack  of  soreness  and  pain  in  this  tonsil  which  was  treated 
twice  a  week  up  to  July,  1910.  About  the  middle  of  June  he 
noticed  for  the  first  time  some  enlargement  in  the  region  of 
the  upper  end  of  the  tonsillar  fossa,  and  advised  a  consulta- 
tion. The  consultation  was  postponed  by  the  patient  until 
September  5th  because  there  was  not  and  never  had  been  much 
sufifering.  About  the  middle  of  August  the  patient  noticed 
some  enlargement  externally  in  the  depression  behind  the  jaw. 

Examination. — Patient  rather  thin  and  frail,  though  active 
and  feeling  quite  as  usual  for  her.  A  moderate  size  goiter 
is  present  without  eye  symptoms.  Externally  the  space  behind 
the  angle  of  the  jaw  on  right  side  does  not  show  as  deep  a 
depression  as  on  the  left  and  feels  firmer.  Pharynx,  naso- 
pharynx and  mouth  in  good  condition.  Right  tonsil  covered 
almost  completely  by  a  thick  plica  triangularis  and  the  ])ortion 
seen  is  lower  than  usual.  Above  tonsillar  fossa  the  palate  is 
bulged  out  by  a  mass  the  size  of  a  walnut.  No  active  inflam- 
mation is  indicated.  On  palpation  the  idea  is  conveyed  that 
there  is  a  hard  immovable  mass  present  which  is  sligh.tly  lob- 
ulated  and  is  as  large  as  a  walnut  with  the  hull  on.  The 
mucosa  over  the  mass  is  movable,  but  the  tonsil  cannot  be 
further  exposed  by  traction  on  tiie  anterior  pillar. 

Because  of  the  history,  which  indicated  an  apparently  rapid 
growth,  and  for  other  reasons,  a  tentative  diagnosis  of  sarcoma 
of  the  tonsil  was  made  and  its  removal  was  advised. 

The  patient  did  not  ai)pear  again  for  some  weeks,  when  Or. 
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E.  W.  Flemming  was  called  in  ccmsultation  and  agreed  with 
the  diagnosis. 

At  a  subsequent  visit,  some  days  later,  it  seemed  to  me  that 
the  mass  was  an  outgrowth  from  the  upper  pole  of  the  tonsil 
and  that  the  mass  of  the  tonsil  was  not  involved.  The  patient 
at  this  was  pronounced  by  Dr.  Frank  Bullard  a  fit  subject  for 
etherization. 

October  14th  the  operation  was  done,  with  Dr.  Bullard 
giving  ether  and  Dr.  Flemming  and  Dr.  Eddy,  the  attending 
physician,  assisting. 

An  attempt  was  made  to  enucleate  the  mass  as  a  tonsil  is 
enucleated,  but  it  was  soon  found  that  there  was  absolutely 
no  plane  of  cleavage  between  the  tumor  and  the  fossa.  At 
this  time  I  should  mention  that  it  was  found  the  tonsil  was 
very  small  and  resting  on  the  lower  pole  of  the  tumor.  A 
distinct  capsule  was  soon  found,  incised  and  peeled  from  the 
mass  as  far  as  space  would  permit.  The  tumor  proved  to  be 
larger  than  thought  and  was  so  firmly  wedged  into  its  bed 
as  to  be  utterly  immovable  by  traction  on  a  stout  volsellum. 
The  enucleation  was  finally  accomplished  after  much  difficulty 
b\-  means  of  the  Yankauer  blunt  tonsil  dissector,  hugging  well 
the  external  surface  of  the  mass,  and  guided  by  the  finger. 

The  tumor  extended  outward  and  backward,  occupying 
fully  the  space  between  the  spinal  column  and  the  jaw  and 
rested  on  the  sheath  of  the  internal  carotid  artery  which  could 
be  seen  pulsating  after  its  removal. 

The  tumor  measured  4  cm.  in  all  diameters  except  the 
anteroposterior,  which  was  3  cm.,  and  found  to  contain  much 
hard  fibrous  tissue  with  considerable  bone,  and  was  pronounced 
by  Dr.  S.  P.  Black  to  be  an  osteofibroma.  The  bone  extended 
through  the  mass  in  the  vertical  plane,  the  larger  amount 
being  at  the  top  while  it  was  rather  narrow  at  the  bottom. 
The  position  of  the  bone  would  seem  to  favor  the  idea  of  the 
stj'loid  process  being  involved. 

Postoperative  history. — The  patient  was  in  excellent  condi- 
tion when  the  operation  was  completed  and  remained  so  for 
two  or  three  days^  when  circulatory  disturbance  arose,  the  pulse 
getting  irregular  and  going  as  high  as  160.  The  attack  was 
controlled,  but  recurred  several  times  later.  The  wound  did 
well  and  the  temperature  ran  99  to  100°  in  the  afternoon  for 
a  few  davs  and  then  became  normal.     On  the  tenth  dav  the 
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pulse  again  became  rapid,  and  irregular,  and  the  patient  had 
very  slight  delirium  and  was  dull. 

At  10  p.  m.  of  this  day  Dr.  H.  G.  Brainerd  was  called  and, 
as  the  temperature  was  normal  and  the  lungs  showed  no  signs 
of  disease,  it  was  thought  that  the  condition  was  one  depend- 
ijig  on  thyroidism. 

The  condition  was  somewhat  better  the  next  day  but  in  the 
evening  the  temperature  went  to  101°  and  she  was  slightly 
delirious  and  extremely  restless.  A  slight  dullness  of  the  base 
of  the  left  lung  was  found.  From  this  on  the  patient  grew 
rapidly  worse,  the  temperature  going  up  to  107°.  the  pulse  to 
160.  Death  resulted  on  the  third  day  of  this  attack  and  on 
the  thirteenth  day  after  operation,  evidently  from  a  fulminat- 
ing type  of  pneumonia. 
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Meeting  of  February  lo,  igii. 

Obituary — Charles  John  Kipp,  M.  O. 

By  Wells  P.  Eagleton,  M.  D. 

Doctor  Charles  J.  Kipp,  whose  death  occurred  on  January 
13th  of  this  year,  at  the  age  of  72,  was  a  man  of  whom  Amer- 
ican otologists  can  be  especially  proud. 

Of  the  esteem  and  veneration  in  which  he  was  held  by  the 
community  and  by  the  profession  it  is  but  necessary  to  recall 
that  he  was  at  different  times  the  president  of  the  Medical 
Society  of  New  Jersey,  and  for  many  years  the  president  of 
its  Board  of  Trustees,  president  of  the  American  Ophthalmo- 
logical  Society,  of  the  American  Otological  Society,  vice- 
president  of  the  American  Medical  Association,  and  president 
of  the  Board  of  Managers  of  the  New  Jersey  Sanitarium  for 
Tubercular  Diseases;  the  originator  and  first  president  of  the 
Society  for  the  Relief  of  Medical  Men  of  New  Jersey;  the 
first  president  of  the  Newark  ^ledical  Library-  Association  and 
of  the  Babies  Hospital  of  Newark.  He  was  the  executive 
surgeon  of  the  Newark  Charitable  Eye  and  Ear  Infirmary, 
consulting  surgeon  of  the  Newark  City  Hospital,  St.  Michael's 
Hospital,  St.  Barnabas  Hospital,  the  German  Hospital,  the 
Mountainside  Hospital,  and  the  Hospital  at  Sommerville. 

To  us  as  otologists  his  career  was  notable,  not  alone  for  the 
large  amount  of  scientific  work  that  he  accomplished  and  his 
frequent  contributions  to  medical  literature,  but  especially  by 
his  having  been  the  teacher  and  originator  of  otologic  and 
ophthalmologic  knowledge  to  the  whole  profession  of  the 
state  of  New  Jersey. 
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New  Jersey  has  no  medical  schools,  but  he  supplied  this 
want  by  the  organization  of  the  first  eye  and  ear  clinic  held 
within  the  state,  that  at  St.  Michael's  Hospital;  and  later  by 
the  establishment  and  development  of  the  first  hospital  devoted 
exclusively  to  the  treatment  of  diseases  of  the  eye  and  ear,  the 
Newark  Charitable  Eye  and  Ear  Infirmary.  In  both  of  these, 
while  under  his  guidance,  any  man  anxious  to  work  could 
find  opportunity  and  incentive  to  grow  scientifically,  for  by 
his  unaided  personal  efforts  and  scientific  skill  he  had  built  up 
first,  a  clinic,  known  all  over  the  state,  and  later  a  hospital 
with  a  staff  of  twenty-five,  which  at  the  time  of  his  death  had 
treated  over  152,000  patients,  which  mass  of  clinical  material 
he  placed  at  the  disposal  of  all  the  profession. 

It  can  be  truly  said  of  him  that  he  was  the  father  of  otology 
and  ophthalmology  in  New  Jersey,  and  he  gave  his  great 
knowledge  unstintingly  to  the  profession  and  especially  to  the 
younger  men  whom  he  from  time  to  time  added  to  his  staff. 

To  my  mind,  it  is  for  this  furnishing  of  opportunity  and 
willingness  to  assist  scientifically  for  which  the  profession  as 
a  body  is  chiefly  indebted  to  him. 

His  knowledge  was  at  the  command  of  all  the  profession 
and  his  presence  was  to  them  a  constant  stimulant  and  in- 
centive   to    scientific    work. 

A   Case    of    Otitis    Media    Puruienta   Acuta,    Mastoiditis,   Perisinus 

Abscess,   With     Perforation     of    Premastoid     Lamina 

Simulating    Furuncle   of  the   Canal. 

Dr.  Hugh  B.  Blackwell.  The  patient  presented  first  came 
to  the  New  York  Eye  and  Ear  Infirmary  some  four  months 
ago  with  all  of  the  symptoms  of  a  well  marked  furuncle  in  the 
external  auditory  canal,  the  drum  being  intact  and  only  some- 
what congested,  and  the  hearing  good  in  the  affected  ear.  The 
point  of  greatest  swelling  was  located  half  an  inch  from  the 
external  meatus  on  the  posterior  wall  and  its  incision  was 
followed  by  a  free  escape  of  pus  and  blood.  Forty-eight  hours 
later  the  condition  had  so  improved  that  what  little  doubt 
there  had  existed  as  to  the  exact  nature  of  the  trouble  was 
dissipated.  The  furuncle  in  the  canal  continued  to  discharge 
for  a  period  of  about  two  months,  during  which  time  the 
patient  was  constantly  under  observation.  Finally,  one  day 
he  reported  at  the  clinic  with  a  well-marked  postauricular 
swelling,  and  was  admitted  to  the  hospital,  for  operation,  on 
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the  service  of  Dr.  Robert  Lewis.  On  elevating  the  periosteum 
and  retracting  the  auricle  forward  a  vertical  perforation  was 
found  to  exist  in  the  posterior  bony  canal  wall  at  a  point  under- 
neath the  furuncle  in  the  membranous  canal.  On  removing 
the  external  mastoid  cortex  a  well  marked  perisinus  and  epi- 
dural abscess  was  discovered  around  the  line  of  the  sinus.  The 
antrum  was  apparently  sealed  off,  there  being  no  evidence  of 
disease  in  that  region.  The  operation  was  then  completed  and 
a  blood  clot  dressing  applied.  At  the  end  of  eleven  days  all 
the  dressing  was  removed  and  the  patient  was  pronounced 
cured.  A  week  later,  however,  there  was  some  little  seepage 
for  a  few  days.  With  that  exception  the  recovery  was  un- 
eventful. Throughout  the  entire  time  during  which  the  patient 
was  under  observation  there  was  no  perforation  of  the  drum. 
In  addition  to  showing  a  quick  recovery  in  a  modified  blood 
clot  operation,  the  case  illustrates  the  extreme  difficulty  of 
diagnosing  a  mastoiditis  where  there  has  occurred  a  perfora- 
tion in  the  premastoid  lamina,  simulating  a  furuncle. 

DISCUSSION. 

Dr.  Perkins  said  that  the  case  was  a  most  interesting  one. 
and  these  conditions  are  most  difficult  to  diagnose.  In  Dr. 
Dench's  service  this  fall  there  have  been  three  such  cases 
which  were  ven,-  puzzling.  In  one  there  had  been  a  discharge 
for  some  time.  There  was  a  granulation  in  the  posterior  wall 
and  when  that  was  removed  the  discharge  continued ;  the  drum 
looked  nearly  normal.  At  no  time  was  bare  bone  encountered. 
The  first  smear  gave  a  negative  result,  but  a  later  one  showed 
streptococcus  capsulatus,  and  the  mastoid  was  opened  and 
found  completely  disorganized.  In  another  case  the  swelling 
in  the  posterior  wall  occurred  after  recovery  from  pneumonia ; 
the  swelling  was  marked  and  after  incision  there  was  quite  a 
free  discharge.  On  inserting  a  probe  bare  bone  was  encoun- 
tered, and  when  the  mastoid  was  opened  a  sequestrum  was 
found  almost  filling  it.  In  the  third  case  the  abscess  was  seen 
at  the  start  and  its  nature  suspected,  and  the  patient  was  sent 
to  the  hospital.  On  incision  two  days  later  the  probe  encoun- 
tered bare  bone.  It  proved  to  be  a  streptococcus  infection  and 
the  mastoid  was  opened  and  found  extensively  diseased.  The 
case  illustrates  the  importance  of  finding  bare  bone  by  the 
probe,  and  the  bacteriologic  examination.     There  have  been 
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cases,  however,  where  the  bacteriologic  examination  has  been 
deceiving  and  the  mastoid  opened  without  finding  disease. 
One  cannot  be  too  careful  in  treating  cases  showing  swelling 
in  the  posterior  wall  of  the  canal.  In  some  of  these  cases  the 
pus  will  have  been  found  to  have  dissected  its  way  out  through 
the  Rivonian  segment  and  to  have  broken  posteriorly.  This 
has  been  supposed  to  occur  only  in  children,  but  a  case  not 
included  in  those  referred  to  had  recently  occurred  in  Dr. 
Dench's  service  in  a  boy  of  fourteen  proves  that  it  may  also 
occur  later  in  life. 

Dr.  Guntzer  inquired  whether  there  were  an}'  external 
symptoms  of  middle  ear  disease. 

Dr.  Perkins  replied  that  the  second  case  had  a  middle  ear 
discharge ;  in  the  first,  middle  ear  was  intact,  so  that  a  furuncle 
was  suspected,  and  only  when  the  bacteriologic  examination 
revealed  streptococcus  capsulatus  was  the  condition  recognized. 
In  the  third  case  the  mastoid  was  opened  in  the  presence  of 
a  large  area  of  bare  bone  and  the  profuseness  of  discharge 
from  the  incision  in  posterior   wall. 

Dr.  Hopkins  said  that  they  had  been  making  some  X-ray 
investigations  in  the  laboratory  recently  to  determine  if  disease 
could  be  diagnosed  in  such  cases  as  these,  and  in  two-thirds 
of  the  cases  they  had  secured  very  satisfactory  results.  The 
X-ray  showed  that  the  bone  was  diseased ;  the  mastoid  on 
the  diseased  side  presented  an  entirely  different  appearance  to 
that  on  the  healthy  side.  If  radiographs  were  made  in  cases 
like  these  it  might  help  in  the  diagnosis. 

A    Speculum  for    the    Direct    Examination   and    Treatment   of    the 
Eustachian  Tube.''' 

By  Sidney  Yankauer,  M.  D. 

discussion. 

Dr.  Wilson  said  that  he  had  seen  Dr.  Yankauer  demon- 
strate these  instruments  on  some  patients  in  Boston,  and  had 
introduced  the  speculum  himself  and  looked  at  several, of  the 
patients,  and  thought  that  if  a  novice  like  himself  could  see 
the  fossae  of  Rosenmiiller  and  examine  the  tubes  so  easily,  the 
instrument  would  certainly  prove  to  be  a  practical  one,  and 
most  useful  to  the  aurist. 

*See  page  421. 
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Dr.  Mvles  said  that  all  would  hail  with  pleasure  any  instru- 
ment that  would  help  in  studying  the  fossae  of  Rosenmiiller. 
Some  years  ago  he  had  read  a  paper  on  the  fossae  of  Rosen- 
miiller and  had  presented  photographs  showing  the  anatomy. 
It  is  quite  a  frequent  occurrence  to  see  bands  from  the  eus- 
tachian tube  to  the  parts  above ;  in  many  cases  that  he  has 
examined  after  adenoid  operations  he  has  seen  complete  ad- 
hesions as  the  consequence  of  the  operation ;  where  much  of 
the  mucosa  of  the  rhinopharynx  and  fossae  had  been  r-emoved, 
the  adhesions  seemed  greater.  These  can  be  broken  best  with 
the  finger  covered  with  a  rubber  cot,  but  they  frequently 
recur.  He  hoped  that  Dr.  Vankauer's  instrument  would  i>er- 
mit  the  application  of  nitrate  of  silver  to  these  points  and  thus 
aid  in  preventing  the  recurrence  of  the  adhesions.  The  pa- 
tients at  first  object  to  applications  in  this  region,  but  after  a 
little  training  become  more  submissive. 

Dr.  BerExs  said  that  from  looking  at  the  instrument  and 
hearing  Dr.  ^'ankauer's  description,  he  would  judge  that  an 
important  advance  has  been  made  not  only  in  the  treatment 
of  the  fossa  of  Rosenmiiller  but  also  in  the  treatment  of  the 
eustachian  tube  from  the  ear  standpoint.  His  own  experience 
had  taught  him  that  the  fossa  of  Rosenmiiller  is  a  most  im- 
portant part  of  the  anatomy,  from  the  aurist's  standpoint.  He 
curettes  them  out  carefully  with  his  finger  nail,  and  is  then 
very  careful  about  the  after  treatment.  As  Dr.  Myles  had 
said,  the  mass  that  has  been  removed  is  often  followed  by 
granulations,  so  that  the  patient  may  be  worse  after  the  treat- 
ment than  if  he  had  been  let  alone. 

A   Case  of   Mastoiditis  Followed   by   Cerebral   Symptoms,    Relieved 
by  Decompression  Operation.* 

By  Charles  E.  Perkins,  M.  D. 

discussion, 

Dr.  David  E.  Hqag  said  that  the  boy  had  been  sent  to  him 
a  little  over  a  week  ago  by  Dr.  Perkins  for  examination  to  see 
if  some  light  could  be  obtained  upon  the  pre-existing  condition 
from  a  neurologist's  standpoint.  He  had  seen  him  twice,  and 
had  looked  him  over  very  carefully,  but  found  no  conditions 
other  than  might  be  found  in  a  normal  child.    Besides  the  ex- 

*See  page  432. 
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aminations,  he  had  given  considerable  thought  to  the  case, 
and  Dr.  Perkins'  very  prompt  recognition  of  the  gravity  of 
the  symptoms  and  his  immediate  decision  to  operate  had  cer- 
tainly secured  miost  brilliant  results.  Dr.  Perkins  had  asked 
for  possible  light  on  the  pathologic  conditions  which  had  led  up 
to  the  symptoms  and  the  necessity  for  operation.  A  prominent 
neurologist  who  is  now  dead  used  to  say  that  in  certain  spinal 
cord  and  brain  conditions  there  were  many  times  a  sort  of 
pathology  which  might  be  called  speculative  pathology,  and 
in  this  and  many  other  cases  we  can  only  speculate  as  to  what 
has  occurred.  The  principal  signs,  as  Dr.  Perkins  gave  the 
history,  were  the  convulsive  seizures  limited  to  one  side,  prac- 
tically simulating  an  epileptic  attack,  and  passing  into  a  con- 
dition of  unconsciousness,  and  a  certain  amount  of  optic  neu- 
ritis. It  has  been  suggested  that  the  boy  may  have  had  a 
typical  epileptic  seizure  which  might  account  for  what  oc- 
curred. That  does  not  seem  at  all  likely,  for,  as  a  rule, 
epilepsy  does  not  commence  at  this  age, — either  earlier  or  else 
at  the  pubescent  period.  Again,  in  epilepsy  the  patient  would 
not  lapse  into  a  permanent  and  increasing  unconsciousness, 
but  would  recover.  An  infectious  condition  of  the  ear  would 
lead  one  to  think  of  abscess  first,  and  yet  the  only  symptoms 
displayed  were  the  convulsive  seizures  and  the  optic  neuritis. 
About  half  of  the  cases  of  abscess  have  convulsive  attacks, 
but  it  is  not  the  rule.  (3ptic  neuritis  is  not  usually  found  in 
cases  of  cerebral  abscess  that  run  a  rapid  course,  nor  where 
the  abscess  is  small.  Then  tumor  might  be  thought  of,  or- 
dinary tumor  of  the  brain ;  that  is  a  slow  growth,  and  the  optic 
neuritis  is  more  intense  in  such  cases.  Usually  vomiting  is  a 
symptom,  and  persistent  and  long-continued  headache,  and 
usually  the  mentality  is  defective.  None  of  these  occurred,  so 
tumor  might  be  left  out.  The  only  thing  left  was  a  meningeal 
congestion, — possibl}^  an  infective  localized  meningitis.  If  it 
was  an  epileptic  attack  and  was  relieved  by  Dr.  Perkins"  decom- 
pression operation,  it  is  another  case  in  which  it  was  wise  to 
do  the  decompression  operation.  It  would  seem  that  in  this 
case  there  was  an  infective  localized  meningitis,  following 
middle  ear  infection. 

It  will  be  recalled  that  Dr.  Perkins'  operation  led  him  into 
the  vicinity  of  the  temporosphenoidal  lobe,  the  most  likely'  loca- 
tion for  abscess  following  infectious  conditions  of  the  middle 
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ear,  but  as  no  pus  was  found  that  would  throw  out  abscess. 
The  pathology  of  abscess  and  infectious  meningitis  is  closely 
interwoven,  and  as  to  when  one  or  the  other  occurs  depends 
partly  upon  the  intensity  and  rapidity  of  the  inflammatory 
action  and  the  nature  of  the  microorganism  and  the  virulence 
of  its  action. 

Dr.  Eagletox  said  that  if  the  fact  that  the  cerebrospinal 
fluid  was  tinged  with  blood,  and  was  not  due  to  a  faulty  tech- 
nic,  then  this  would  be  of  assistance  in  making  the  diagnosis. 
He  had  seen  two  cases  in  the  Newark  Charitable  Eye  and  Ear 
Infirmary  where  the  presence  of  blood  in  the  fluid  had  pre- 
ceded the  death  of  the  patient  by  a  few  hours. 

Dr.  Perkins  replied  that  on  operation  there  was  no  evidence 
of  anything  wrong.  There  was  a  seepage  for  a  few  weeks 
but  neither  the  brain  nor  the  dura  seemed  abnormal. 

Dr.  Johxson  inquired  what  forms  of  meningitis  might  be 
expected  in  case  of  infections  from  the  ear. 

Dr.  Berexs  inquired  whether  it  might  not  be  possible  that 
these  conditions  were  due  to  some  autointo.xication.  It  is  not 
extremely  rare  to  find  cases,  especially  in  children  recovering 
from  an  extensive  mastoid  operation,  w'hich  e.xhibit  symptoms 
of  toxemia  referable  to  an  intestinal  condition,  without  there 
being  any  real  meningitis  or  any  abscess.  The  mere  fact  that 
Dr.  Perkins  did  not  find  a  large  amount  of  cerebral  fluid  when 
he  cut  into  the  dura  would  suggest  that  he  did  not  seem  to  be 
quite  clear  that  there  was  any  reason  for  the  decompression. 
The  result  was  undoubtedly  perfect — the  boy  is  well  and 
healthy — ^but  Dr.  Perkins  had  not  been  quite  clear  in  his  state- 
ment as  to  why  he  did  the  operation.  He  himself  had  had  a 
case  in  the  Manhattan  Eye,  Ear  and  Throat  Hospital  four 
weeks  ago  where  a  very  extensive  mastoid  operation  on  a 
child  only  eighteen  months  old  was  followed  by  similar  con- 
ditions. They  had  all  disappeared  after  a  free  movement  of 
the  bowels  and  the  child  was  now  attending  the  clinic  for 
dressing  of  the  mastoid  wound. 

Dr.  Richards  said  that  we  occasionally  see  cases  of  com- 
plrcated  mastoiditis,  in  which  the  patient  suddenly  passes  from 
a  lucid  condition  to  that  of  coma,  possibly  having  had  convul- 
sions, or  having  shown  the  symptoms  of  intracranial  pressure; 
an  operation  may  be  done  which  reveals  no  condititm  to  ac- 
count for  this.     There  may  have  been  aphasia,  or  an  c^tic 
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neuritis,  or  other  head  symptoms  which  suggested  opening  the 
brain  and  the  investigation  of  it  as  the  proper  course  to  be 
pursued.  We  do  this  and  find  nothing,  yet  the  patient  returns 
to  consciousness  and  eventually  recovers  as  an  uncomplicated 
case.  We  cannot  say  what  takes  place  in  these  cases,  and  it  is 
as  Dr.  Hoag  had  said,  more  or  less  speculative  pathology. 

Dr.  Perkins  said  he  thanked  the  members  for  the  mild 
criticism  he  had  received.  As  a  matter  of  fact,  the  convul- 
sions started  at  half  past  eight,  and  at  first  he  thought  they 
might  be  due  to  some  intestinal  trouble  and  would  pass  away, 
but  as  time  went  on  and  the  patient  remained  comatose  and 
was  passing  into  a  moribund  condition,  he  did  not  feel  justi- 
fied in  withholding  what  benefit  operation  might  give.  He 
had  hoped  to  find  something  which  would  account  for  the 
symptoms  but  did  not.  It  might  be  that  the  boy  did  have 
some  intestinal  intoxication,  but  it  was  difficult  to  decide  that 
question.  There  was  quite  a  brain  hernia  for  some  time — the 
brain  bulged  well  up.  Some  cases  have  been  reported  in  Ger- 
man literature  where  the  symptoms  were  attributed  to  edema 
of  the  brain,  which  was  relieved  by  operation.  The  cases  are 
not  rare  in  which  after  an  operation  of  this  kind  all  the  symp- 
toms clear  up. 

Dr.  Johnson  said  that  what  he  had  wished  to  learn  was 
whether  sufficient  investigation  of  the  spinal  fluid  had  been 
made  to  determine  whether  there  was  any  infection  which 
might  have  come  from  the  ear. 

Dr.  Perkins  replied  that  a  culture  had  been  made  of  the 
spinal  fluid,  and  the  pathologist.  Dr.  Dixon,  had  reported  three 
colonies  of  staphylococci,  probably  from  contamination. 

Report  of  Two  Cases  of  Cerebellar  Abscess   With   Thrombosis  of 
the  Lateral  Sinus.* 

By  D.  S.  Dougherty,  :\I.  D. 

discussion. 

Dr.  BerEns  said  that  the  two  cases  presented  were  very 
interesting  to  him,  the  first  one  especially,  because  through 
Dr.  Dougherty's  courtesy  he  had  seen  a  good  deal  of  it.  In 
both  cases  there  was  a  tendency  to  perforation  of  the  internal 
wall  of  the  lateral  sinus  below  the  knee.    The  location  had  very 

*See  page  434. 
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little  to  do  with  it,  but  the  fact  that  there  was  a  tendency  to 
perforation  would  indicate  that  the  abscess  in  the  brain  was 
formed  by  contiguity,  i.  e.,  by  direct  infection  internally.  The 
point  Dr.  Dougherty  had  made  about  the  counter  drainage  was 
most  important.  The  case  had  evidently  developed  a  side 
pocket  of  pus  and  the  one  cigarette  drain  was  not  sufficient  to 
drain  this ;  it  was  good  surgery  to  make  a  counter  drain 
through  the  occipital  bone.  That  procedure  probably  saved 
the  patient's  life.  The  case  was  a  very  desperate  one.  and 
Dr.  Dougherty  had  hardly  done  himself  justice  in  his  account 
of  it. 

Dr.  Richards  said  that  the  method  of  handling  the  sinus 
illustrates  in  general  a  point  in  technic  which  it  is  well  to  fol- 
low. Dr.  Dougherty  had  stated  that  in  curetting  the  lower 
portion  of  the  sinus  he  established  a  return  flow,  and  that  a 
few  days  later  he  took  out  the  vein  and  found  it  infected. 
When  a  clot  extends  down  to  an  inaccessible  portion  of  the 
sinus,  even  though  we  can  establish  a  return  flow  by  curetting, 
it  is  best  to  take  the  vein  out  before  we  attempt  this,  for  the 
reason  that  the  infection  as  a  rule  travels  further  along  the 
vessel  walls  than  the  clot  extends,  so  that  if  we  establish  a 
return  flow  by  curetting,  in  many  cases  we  will  have  to  take 
the  vein  out  also  at  a  later  time,  it  being  infected,  and  there 
will  be  the  risk  of  sepsis  from  delay  in  taking-  it  out. 

Dr.  Dougherty,  referring  to  Dr.  Beren's  suggestion  regard- 
ing infection  from  contiguity  of  tissue,  said  that  he  agreed 
with  him  thoroughly.  The  infection  was  at  that  direct  point. 
Dr.  Richards'  criticism  was  absolutely  correct,  but  he  had 
stated  that  on  account  of  the  patient's  condition — being  in  a 
state  of  absolute  collapse — he  thought  it  best  to  go  no  further. 
He  had  expected  to  resect  the  vein,  but  it  seemed  best  to  get 
the  girl  back  to  her  room  and  not  allow  her  to  die  on  the  table ; 
had  he  resected  the  vein  then  there  would  have  been  no  chance 
of  saving  her  life.  It  just  so  happened  that  a  faulty  technic 
saved  the  patient's  life,  for  if  he  had  pursued  the  operation  as 
he  had  intended  she  would  certainly  have  died. 

A  Case  of  Mastoiditis  With  an  Unusually  Superficial  Sinus. 

Dr.  Frank  T.  Hopkins.  Some  time  since  a  patient  with 
a  chronic  discharging  ear  came  to  the  Eye  and  Ear  Infirmary 
for  treatment   for   furunculosis.     She  was  there  about  two 
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weeks  and  the  furuncles  improved,  but  did  not  disappear. 
During  this  time  there  was  more  or  less  tenderness  over  the 
mastoid,  indicating  involvement  of  the  mastoid  but  the  tender- 
ness was  not  marked.  The  infection  was  a  mixed  one,  and  as 
the  patient  did  not  seem  to  be  as  sick  as  is  usually  found  in  a 
mastoid  condition,  investigation  of  the  mastoid  was  delayed. 
After  ten  days,  however,  examination  showed  a  streptococcus 
infection,  and  it  was  decided  to  operate.  The  first  blow  of  the 
chisel  opened  directly  into  the  sinus  groove.  During  the 
operation  he  noted  that  as  the  chisel  was  struck,  the  bone  in- 
stead of  yielding  in  the  usual  way  gave  a  cracking  sound,  as 
though  a  piece  had  been  split  off ;  and  upon  raising  the  bone 
the  chisel  was  found  to  be  resting  directly  on  the  sinus.  The 
sinus,  however,  was  not  injured.  The  sinus  was  very  far 
forward,  and  the  middle  fossa  was  very  low  and  rested  directly 
uix)n  the  sinus.  A  probe  passed  between  the  sinus  and  the 
middle  fossa  went  into  the  middle  ear ;  a  backward  curve  gave 
a  little  cavity  which  might  be  called  an  antrum,  lying  beneath 
the  sinus.  These  cases  of  very  far  forward  sinuses  are  fre- 
quently met  with,  but  one  of  such  a  superficial  character, 
where  the  part  above  the  sinus  is  not  more  than  1/16  of  an 
inch  thick,  is  not  often  seen.  In  going  over  some  specimens  at 
the  Eye  and  Ear  Infirmary,  he  found  only  one  case  in  a  long 
series.  He  presented  a  specimen  from  the  pathologic  nui- 
seum  of  the  infirmary  to  illustrate  the  case  reported. 

As  he  had  already  stated,  he  has  been  doing  a  little  X-ray 
work  in  mastoid  conditions,  and  had  found  it  of  assistance  in 
determining  the  character  of  the  mastoid  by  the  skiagraphs. 
In  this  case  it  was  established  definitely  that  the  sinus  was 
very  far  forward,  but  this  point  was  not  so  interesting  as  its 
extremely  superficial  position. 

DISCUSSION. 

Dr.  Dougherty  told  of  a  similar  case  which  was  seen  in  his 
hospital  service.  He  removed  the  cortex  at  the  classical  point 
for  entering  the  antrum,  and  with  the  removal  of  the  first 
fragment  of  the  cortex  he  wondered  what  he  was  into ;  he 
soon  found  that  he  was  in  the  sinus,  and  in  order  to  enter  the 
antrum  he  had  to  go  behind  the  sinus  and  under  it,  working 
inward  and  upward. 
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SECTION   ON    OTOLOGY. 

Meeting  of  March  lo,  igii. 

Stereoscopic    Rao'iographs    of    the    Mastoid,    Showing    the    Third 

Dimension. 

Dr.  Robert  Cuxxixgham  ^Iyles  said  that  Dr.  Cole  had 
taken  these  radiographs  for  him  with  a  view  of  finding  out  the 
relative  condition  of  the  mastoid,  and  they  came  out  so  much 
better  than  he  had  expected  that  he  desired  to  present  them 
with  Dr.  Cole's  assistance  in  explaining  some  of  the  difficulties 
of  the  process  by  which  the  results  were  reached,  and  discuss- 
ing the  future  of  this  method  of  attaining  a  diagnosis. 

The  method  is  not  yet  fully  developed,  but  by  it  three  dimen- 
sions can  be  observ'ed.  In  regard  to  the  external  part  of  the 
head,  in  relativity,  it  promises  many  things.  It  may  be  possi- 
ble to  photograph  a  blood  clot  in  this  way.  In  one  of  these 
specimens  presented  half  of  the  head  is  shown,  leaving  the  side 
of  the  head  photographed  as  though  seen  from  the  inside  to  the 
outside.  Some  of  the  frontal  sinuses  taken  also  show  the 
relation,  but  they  have  not  yet  proved  out  as  it  was  hoped  they 
would — showing  the  relation  of  the  ethmoidal  and  sphenoidal 
cells  anteroposteriorly. 

DISCUSSION. 

Dr.  Cole  gave  the  credit  for  stereoscopic  work  to  Dr.  Cald- 
well, and  stated  that  his  work  on  frontal  sinuses  was  classical ; 
his  own  research  work  being  more  limited  to  soft  tissues  and 
abdominal  cases.  There  is  absolutely  no  doubt  that  lesions 
which  are  undiscemible  in  a  single  radiogram,  may  be  seen  in 
a  stereoscopic  pair  of  radiograms.  Stereoscopic  radiograms 
of  the  head  are  extremely  difficult,  because  two  plates  of  equal 
definition  must  be  obtained,  and  it  is  hard  enough  to  obtain 
one  good  plate  without  getting  two  in  succession.  The  head 
must  be  held  absolutely  rigid  while  the  plate  and  tube  are 
moved. 

The  presentation  of  the  reduced  negatives,  viewed  with  a 


478  NEW  YORK  ACADEMY  OF  MEDICINE. 

hand  stereoscope,  Dr.  Cole  considers  the  best  method  for  the 
general  practitioner  to  examine  stereoscopic  plates.  Roent- 
genologists, or  persons  familiar  with  the  original  plates,  may 
use  prisms  for  viewing  the  plates  with  very  satisfactory 
results.  There  is  also  as  much  discussion  among  radiologists 
about  the  correct  distance  to  move  the  tube,  as  there  has  been 
in  the  past  about  the  correct  distances  that  the  lenses  may  be 
moved  for  ordinary  stereoscopic  photography.  This  point,  and 
some  others,  are  still  to  be  decided. 

Personally.  Dr.  Cole  would  have  preferred  not  to  show 
these  plates  until  the  technic  has  been  perfected,  but  stated 
that  perhaps  Dr.  Myles  was  wise  to  call  attention  to  the 
field  in  which  enough  has  teen  accomplished  to  give  an  idea 
of  the  aid  promised  in  the  future.  If  any  of  the  men  cared 
to  pursue  this  work  further,  either  Dr.  Caldwell  or  himself 
would  be  glad  to  help  with  the  method  of  showing  the  third 
dimension.  At  the  present  time  this  is  the  only  hope  of  show- 
ing brain  tvmiors.  In  the  past,  when  we  have  obtained  vari- 
ations of  density  in  a  single  plate,  it  was  impossible  to  state 
whether  it  was  a  thickening  or  thinning  of  the  .skull  or  some 
area  of  increased  density  in  the  brain  itself;  stereoscopically 
this  can  be  determined.  Plates  may  be  studied  stereoscopically 
or  pseudoscopically,  one  showing  the  outside  of  the  skull  and 
the  other  the  inside.  In  all  these  plates,  while  both  sides  of  the 
skull  are  taken,  the  part  of  the  skull  which  is-  at  a  distance 
from  the  plate  fails  to  show  the  detail  which  is  shown  in  the 
parts  near  the  plate,  which  accounts  for  our  seeing  only  one 
side  of  the  skull. 

Dr.  Cole  asked  for  the  assistance  and  cooperation  of  the 
members  of  the  section  in  developing  this  method.  Dr.  Lang 
of  Cincinnati,  has  showm  that  radiography  is  very  valuable  in 
the  diagnosis  of  mastoid  lesions  and  the  otologists  of  Cincin- 
nati are  very  enthusiastic  about  it.  While  Dr.  Lang  has  done 
some  stereographic  work  and  has  advocated  it,  it  has  not  as 
yet  become  a  routine  practice,  but  Dr.  Cole  believes  that  lateral 
sinuses,  ethmoid  and  sphenoid  cells  and  the  lateral  views  of 
the  frontal  sinuses  will  prove  one  of  the  greatest  fields  for 
stereoscopic  radiography. 

Dr.  Myles  said  that  what  he  had  meant  to  say  was  that 
only  half  of  the  skull  appeared, — the  inside  on  one  plate  and 
the    outside    on    the    other    plate.     He    had    no    claims    to 
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make  in  regard  to  tlie  method,  but  was  most  anxious  to 
see  it  developed,  as  it  promised  great  aid  in  determining 
extreme  pathologic  conditions,  blood  clot,  brain  abscess,  etc. 
It  will  require  a  great  deal  of  study  and  hard  work  to  i)erfect 
it.  for  it  is  still  in  an  unsatisfactory  stage,  although  the  plates 
presented  are  very  remarkable.  Dr.  Cole  had  explained  the 
difficulty  of  holding  the  head  absolutely  still,  etc.  The  plates 
must  be  taken  from  different  angles  with  the  head  in  exactly 
the  same  position. 

A   Case  of  Necrosis  of  the   Internal    Ear  Which   Existed   but  Was 
Not   Evident  at  the  Time  of   Radical   Operation. 

Dr.  John  McCoy.  The  patient,  E.  W.,  was  seen  by  an 
ear  specialist  on  September  17,  1909,  and  gave  the  following 
history : 

German,  age  32.  married.  His  right  ear  had  been  discharg- 
ing pus  for  several  years.  About  two  weeks  before  seeing  the 
doctor  he  had  contracted  a  cold,  and  following  this  had  pain 
in  the  right  middle  ear  and  mastoid.  The  doctor  kept  him 
under  observation  for  five  or  six  days,  and  finally  decided  to  do 
a  Schwartz-Stacke  operation,  which  was  performed  on  Sept. 
23rd.  I  was  asked  to  be  present  at  the  operation,  and  wit- 
nessed a  very  complete  and  well  done  radical  operation.  There 
was  pus  and  granulation  in  the  middle  ear  and  antrum,  and 
softeiied  bone  down  toward  the  mastoid  tip.  There  was  abso- 
lutely no  evidence  of  extension  to  the  internal  ear. 

The  patient  was  put  to  bed  after  the  operation,  and  on  the 
third  day  his  temperature  and  pulse  were  normal.  For  four 
days  he  did  very  well,  but  seven  days  after  the  operation,  on 
September  29th.  his  temperature  rose  to  103°,  and  on  the  30th 
the  doctor  asked  me  to  see  him.  His  temperature  was  104° 
that  afternoon,  he  had  some  photophobia,  and  was  slightly 
apathetic.  The  conditions  suggested  commencing  meningitis. 
His  blood  had  been  tested,  and  there  was  no  bacteremia.  His 
eyegrounds  were  examined,  and  the  fundus  of  both  eyes 
showed  some  hyperemia,  but  no  actual  inflammation.  The 
doctor  was  asked  if  any  tests  had  been  made  of  the  internal 
ear.  but  he  said  that  the  patient  had  complained  of  no  symp- 
toms referable  to  the  internal  ear.  so  that  he  had  not  thought 
of  the  internal  ear.  The  turning  test  was  tried,  and  his  left 
ear  responded  and  gave  an  after-nystagmus  of  thirty  seconds ; 
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the  right  ear  responded  very  slightly,  giving  an  after-nys- 
tagmus of  five  seconds.  There  was  no  spontaneous  nystag- 
mus. The  caloric  test  on  the  left  side  was  normal.  The  right 
did  not  respond  to  either  heat  or  cold.  The  tuning  fork  was 
lateralized  to  the  left  side.  With  the  Barany  apparatus  in  the 
left  ear  he  could  not  hear  the  loudest  noise.  That  very  strong- 
ly suggested  internal  ear  involvement.  The  internal  ear  was 
opened  that  afternoon  by  Dr.  ]\lcCoy,  and,  to  the  surprise  of 
all,  the  cochlea  was  found  to  be  a  mass  of  stinking  pus.  The 
cochlea  was  curetted  out.  The  infection  must  have  been  car- 
ried through  the  vessels.  The  temperature  continued  high, 
the  patient  became  increasingly  apathetic,  and  finally  coma- 
tose, and  died  in  six  days  of  purulent  meningitis. 

The  case  teaches  that  if  we  are  going  to  operate  on  a  chron- 
ically suppurating  ear,  even  though  the  patient  does  not  men- 
tion any  symptoms  of  the  internal  ear,  it  is  well  to  test  for 
them.  These  symptoms  frequently  have  to  be  elicited.  When 
the  patient  was  asked  if  he  had  had  any  dizziness,  he  replied 
that  he  had  had  several  slight  attacks,  but  had  attributed  it  to 
his  stomach.  On  one  occasion  he  had  remained  dizzy  all 
day.  The  cochlear  involvement  is  difficult  to  get  at.  If  a 
patient  becomes  suddenly  deaf,  it  would  lead  to  suspicion 
of  the  cochlea,  but  in  many  cases  where  the  infection  is  in  the 
cochlea  it  is  difficult  to  determine  from  the  hearing  tests  how 
badly  it  is  involved. 

DISCUSSION. 

Dr.  LedErman  recalled  a  case  of  internal  ear  involvement, 
though  not  bearing  directly  on  the  case  presented  by  Dr. 
McCoy.  The  patient  was  a  woman  who  had  been  shot  in  the 
ear,  and  three  years  later  showed  symptoms  of  internal  ear 
irritation — deafness,  dizziness,  falling  to  the  afifected  side.  In 
that  case  the  cause  was  still  present — a  bullet  which  had  lodged 
in  the  middle  ear,  causing  facial  paralysis.  The  patient  gave 
a  history  of  suppuration  and  deafness  in  the  ear  from  the 
time  of  the  injury.  It  was  impossible  to  see  the  membrane 
on  account  of  a  fibroma  which  protruded  almost  to  the  open- 
ing of  the  external  auditory  canal.  When  this  was  removed, 
the  bullet  was  seen  in  position.  It  was  removed  later  by  a 
radical  mastoid  operation.  A  sort  of  bony  capsule  had  formed 
around  it.  and  it  had  been  in  place  for  three  years.  After 
the   removal   of  the   bullet   the   patient    gradually    improved. 
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\\  hen  she  applied  for  treatment  the  only  symptoms  com- 
plained of  were  vertigo,  deafness  and  suppuration.  The  laby- 
rinthine symptoms  were  the  result  of  pressure,  due  to  the 
foreign  body  imbedded  in  the  external  wall  of  the  internal 
ear,  at  the  site  of  the  horizontal  semicircular  canal  and  facial 
aqueduct.  Seventy  grains  of  lead  were  saved  from  the  bullet, 
though  it  had  to  be  removed  in  pieces. 

Dr.  KknKfick  said  that  before  every  radical  operation  it 
should  be  determined  whether  or  not  the  internal  ear  was  free 
from  trouble. 

Dr.  Jgrd.kx  said  he  had  little  to  add  to  what  had  been  said 
by  the  previous  speakers.  The  case  spoke  for  itself.  It  was 
generally  conceded  nowadays  that  the  labyrinth  should  be 
tested  before  every  radical  operation,  and  that  an  existing 
labyrinth  suppuration  should  be  attacked  at  the  time  of  the 
mastoid  operation.  Dr.  Jordan  then  related  a  case  which  he 
had  seen  only  a  few  hours  before  in  consultation.  A  boy 
twelve  years  old  suddenly  developed  meningeal  symptoms 
three  days  ago.  He  had  been  perfectly  well  the  day  before, 
and  the  attack  came  out  of  an  apparently  clear  sky.  A  year 
before  this  boy  had  had  a  fracture  of  the  skull.  .\  decom- 
pression operation  had  been  done,  and  the  boy  had  recovered 
quickly  and  completely.  Xow  the  same  surgeon  was  called 
in  again  to  investigate  the  old  fracture.  He  reopened  the  old 
wound,  ex^xised  the  dura  and  incised  it  and  found  everything 
perfectly  normal.  This  excluded  the  old  fracture  as  a  causa- 
tive factor.  Then  the  ears  were  investigated,  and  it  was  found 
that  the  boy  had  had  a  chronic  otorrhea  of  the  left  ear  of 
long  standing,  and  on  the  following  day  Dr.  Jordan  was  called 
in  to  see  the  case.  He  found  the  boy  in  a  stupor,  with  the 
symptoms  of  fully  developed  meningitis.  A  spinal  puncture 
was  done,  turbid  liquor  was  withdrawn,  and  found  full  of 
pneumococci.  That  excluded  the  epidemic  form  of  menin- 
gitis. The  ear  showed  a  total  defect  of  the  membrane,  with 
no  obvious  indication  of  any  mastoid  involvement,  but  intense 
swelling  of  the  mucous  membrane  and  profuse  discharge.  The 
labyrinth  was  tested  with  hot  and  cold  (even  ice)  water ;  there 
was  absolutely  no  caloric  reaction.  Hof>eless  as  the  case  was, 
it  was  decided  to  open  up  the  mastoid  quickly  in  order  to  in- 
spect the  labyrinth  wall  and  to  search  for  a  possible  subdural 
abscess.. the  evacuation  of  which  might  check  further  menin- 
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geal  infection.  The  mastoid  was  completely  sclerosed,  the 
antrum  containing  edematous  mucous  membrane.  The  dura 
of  the  middle  and  posterior  fossae  was  exposed.  There  was 
no  extradural  abscess,  nor  was  there  any  apparent  portal  of 
entry  in  the  labyrinth.  Under  the  conditions  it  was  decided 
to  go  no  further  and  the  wound  was  closed  and  dressed. 

This  case  was  in  all  probability  one  of  an  occult  labyrinthitis 
which  had  suddenly  led  to  an  infection  of  the  meninges,  and 
which  also  showed  the  importance  of  the  labyrinth  test. 

Note  (added  a  week  later) — The  boy  died  after  forty  hours 
and  no  autopsy  could  be  obtained,  but  a  few  days  after  his 
death  his  father  was  told  by  an  eye-witness  of  an  accident 
which  had  happened  to  the  boy  the  day  before  his  illness.  He 
had  fallen  from  the  tailboard  of  a  cart  and  struck  on  his  head. 
He  had  been  unconscious  for  a  little  while,  but  had  recov- 
ered quickly  and  then  went  home  without  saying  anything 
about  it.  His  accident  may  have  been  the  connecting  link  be- 
tween the  old  suppuration  in  the  labyrinth  and  the  sudden 
meningeal  attack. 

Dr.  McCoy,  in  closing  the  discussion,  said  that  he  had  noth- 
ing to  add.  excepting  that  he  felt  if  the  patient  had  had  a 
coincident  labyrinthine  operation  at  the  time  of  the  radical 
his  chances  would  have  been  much  better,  and  he  might 
have  gotten  well,  for  he  went  on  for  eight  or  nine  days  fol- 
lowing the  radical  operation  with  a  normal  temperature,  and 
then  something  broke  through ;  whereas  if  the  internal  ear 
had  been  drained  during  those  eight  or  nine  days  the  proba- 
bilities are  that  he  might  have  recovered. 

Dr.  Kenefick  said  that  he  had  happened  to  be  present  at 
the  time  of  Dr.  AlcCoy's  operation,  and  felt  with  him  that  if 
the  labyrinth  had  been  tested  before  operation  the  man's 
chances  of  recovery  would  have  been  greatly  increased. 

A   Fatal   Case  of   Hemorrhage  Following  a   Peritonsillar  Abscess — 
Bleeding  From  the  Throat,  Nose  and   Ear. 

Dr.  Lewis  A.  Coffin.  On  the  15th  of  February,  of  this 
year,  there  was  brought  to  my  clinic,  at  the  Manhattan  Eye, 
Ear  and  Throat  Hospital,  from  the  Ear  Department,  a  little 
girl  21  months  of  age,  who  had  been  brought  to  the  hospital 
because  on  the  day  previous  there  had  been  two  hemorrhages 
from  the  left  ear,  the  first  early  in  the  day,  and  slight ;  the 


SOCIETY   PROCEEX)lNGS.  483 

second,  at  3  p.  m.,  not  profuse,  but  greater  than  the  first.  On 
examination  the  external  ear  was  seen  to  be  blood  stained, 
there  was  a  marked  swelling  below  the  angle  of  the  jaw  on 
the  left  side,  and  on  examining  the  throat  one  saw  the  typical 
picture  of  a  large  peritonsillar  abscess.  The  usual  incision 
was  made.  Instead  of  pus  there  flowed  from  the  incision  a 
quantity  of  blood,  such  as  one  sees  upon  opening  a  hematoma. 
When  the  cavity  was  empty  the  flow  ceased.  There  was  no 
acute  bleeding.  The  child  could  not  be  taken  into  the  hos- 
pital, and  I  asked  one  of  my  assistants.  Dr.  McMurdy,  to 
sec  her  at  her  home.  This  was  on  Wednesday.  During 
Thursday  and  Friday  there  was  no  bleeding,  and  the  mother 
and  sister,  both  unusually  intelligent,  tell  me  that  she  was 
play  fill  and  that  they  considered  her  quite  well. 

Saturday  morning  at  about  6 :30  the  child  asked  her  mother 
to  take  her  from  the  crib  to  her  arms.  The  mother  answered 
that  she  hadn't  the  time,  but  would  get  her  a  glass  of  milk. 
As  she  started  to  do  this,  she  heard  something  which  caused 
her  to  turn  again  to  the  crib,  where  she  saw  her  baby  bleeding 
from  ear,  nose  and  mouth.  She  died  almost  immediately.  The 
sequence  of  events  from  the  child's  first  taking  sick  is  as  fol- 
lows: On  Tuesday,  February  8th,  she  was  seized  with  con- 
vulsions. A  doctor  was  called  and  child  was  relieved  after  a 
mustard  bath.  Two  days  later  a  swelling  was  noticed  below 
angle  of  jaw  and  child  was  very  restless.  An  ointment  was 
prescribed  for  the  swelling.  The  throat  was  not-  examined. 
Three  days  later,  or  on  Sunday,  the  child  suddenly  choked, 
wherevipon  the  mother  turned  it  head  down  and  washed  its 
mouth  with  glycerine  and  lemon.  There  was  much  "slime 
and  phlegm*'  gotten  rid  of,  and  the  child  seemed  relieved  and 
better  than  for  some  days.  On  Tuesday,  the  day  before  com- 
ing to  the  hospital,  the  hemorrhages  occurred  from  the  ear, 
and  subsequent  events  were  as  noted  above.  The  child  had 
met  with  no  accident  and  there  was  no  specific  history. 

Conclusions. — Not  attempting  to  explain  the  convulsion,  I 
should  say  that  this  child  had  developed  a  peritonsillar  abscess 
complicated  by  an  acute  suppuration  in  the  middle  ear.  On 
the  Sunday  morning  when  the  child  had  a  choking  spell  the 
peritonsillar  abscess  probably  spontaneously  ruptured  and 
emptied,  either  in  whole  or  in  part.  The  ear  may  have  rup- 
tured at  the  same  time,  but  be  that  as  it  may,  the  necrotic  pro- 
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cess  went  on  until  the  wall  of  some  artery  gave  way,  probably 
the  carotid,  possibly  anomalously  placed.  The  previously  filled 
pus  cavity  filled  with  blood,  some  of  which  found  easy  exit 
through  the  open  drum  membrane  into  the  outer  ear.  At  the 
time  the  child  came  to  the  hospital  active  bleeding  w-as  prob- 
ably controlled  by  a  clot  formation,  which  held  for  two  days 
after  the  opening  of  the  hematomatous  sack.  I  have  been 
tmable  to  make  an  exhaustive  search  of  the  literature.  I  do 
not  recall  having  seen  reported  any  case  presenting  the  pecu- 
liar chain  of  symptoms  which  I  have  just  recited.  Cases  have 
been  reported  in  which  death  has  been  due  to  hemorrhage 
from  the  erosion  of  vessel  walls  during  a  peritonsillar  sup- 
puration. They  all  fall  into  the  same  class  and  jxjint  the  same 
lesson,  viz.,  early  incision. 

Flatau  in  reporting  a  case  of  sudden  death  from  hemor- 
rhage following  a  late  incision  of  a  peritonsillar  abscess,  joints 
as  a  special  danger  the  erosion  of  the  arterial  wall  in  cases 
too  long  treated  by  the  ex]>ectant  method.  In  the  case  just 
reix)rted  the  very  grave  mistake  was  made  of  not  even  look- 
ing into  the  throat. 

DISCUSSION. 

Dr.  AIyi.es  agreed  with  Dr.  Coffin  in  regard  to  the  i)ath- 
ology  of  the  case,  and  thought  that  he  had  solved  the  manner 
in  which  it  occurred.  He  himself  had  never  had  a  case  of 
fatal  quinsy.  The  Index  Medicus,  he  believes,  refers  to  a 
number  of  these  cases  where  the  patients  died  from  the  effects 
of  quinsy.  He  has  had  a  few  cases  of  peritonsillar  injury 
coming  from  the  removal  of  deep  tonsillar  adhesions,  where 
the  tonsil  was  adherent  to  the  deeper  tissues,  and  the  blood 
vessels  were  ruptured,  causing  a  hemorrhage  which  extended 
by  extravasation  from  near  the  hyoid  fossa  to  the  eustachian 
tube,  and  it  was  two  or  three  months  before  the  bleeding  en- 
tirely ceased.  The  tugging  and  traction  on  the  tonsils 
seemed  to  tear  some  of  the  blood  vessels  beyond  the  field  of 
operation. 

Dr.  McCov  said  that  some  years  ago  Dr.  Xewcomb  had 
reported  thirty-five  or  forty  fatal  hemorrhages  following 
quinsy,  and  that  this  was  another  ca'^e  to  be  added  to  that 
series.  While  quinsy  is  generally  regarded  as  a  very  slight 
malady,  cases  of  this  kind  make  one  think  of  the  possibilities 
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in  connection  with  it.  Dr.  CLittin-  case  was  certainly  a  most 
interesting  one,  and  he  had  never  heard  of  one  like  it. 

Dr.  Jord.\x  said  that  he  had  never  seen  or  heard  of  a  case 
exactly  like  the  one  reported  by  Dr.  Coffin,  and  told  of  a  case 
of  quinsy  in  which  there  was  no  profuse  hemorrhage  from 
the  incision,  but  an  oozing  which  lasted  for  several  days.  He 
had  to  remain  with  the  patient  for  several  nights,  and  the 
bleeding  was  finally  checked  by  continuous  pressure.  Noth- 
ing else  seemed  to  have  any  effect.  He  had  not  been  able  to 
explain  the  case,  although  afterward  it  was  found  that  the 
coagulation  point  of  the  blood  was  extremely  high.  The  pa- 
tient was  an  elderly  gentleman  with  hardened  blood  vessels. 
Sometimes  in  these  highly  congested  areas  the  bleeding  is 
profuse  and  continues  for  a  long  time. 

Dr.  Leshure  recalled  a  case  presented  at  the  X'anderbilt 
clinic,  of  a  young  colored  woman.  At  first  they  could  not  tell 
whether  or  not  the  carotids  had  been  injured,  but  the  bleeding 
was  profuse  enough  to  cause  anxiety.  The  pulsing  could  be 
seen  very  distinctly.  It  was  just  behind  and  internal  to  the 
tonsil,  and  might  readily  have  been  mistaken  for  a  tonsillar 
hemorrhage.  He  had  heard  of  another  case  recentlv  in 
another  town  which  had  died.  The  patient  had  a  very  large 
peritonsillar  abscess,  and  died  iji  a  few  minutes.  Whether 
the  vessel  was  misplaced,  or  the  knife  inserted  too  deep,  he 
did  not  know. 

Dr.  Coffin',  referring  to  what  Dr.  Jordan  had  said  about 
the  possibility  of  the  hemorrhage  being  from  the  incision  or 
from  the  knife  having  struck  the  artery,  said  that  in  this  case 
there  was  no  hemorrhage  following  the  incision  for  sixty 
hours,  and  that  he  was  sorry  that  the  question  of  hemorrhage 
from  incision  had  come  into  the  discussion,  as  by  having  our 
attention  on  that  point  we  were  liable  to  lose  the  lesson  taught 
by  the  case  just  reported,  namely,  there  is  great  danger  in  de- 
laying incision,  as  when  the  pus  is  pent  up  there  is  danger  of 
erosion  of  some  of  the  greater  blood  vessels. 
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Meeting  of  May  i2tJi,  jpii. 

Paper:     A  Preliminary   Report  on  Some  Two  Years'  Experience  in 

IVIodified   Blood   Clot  Surgery  of  the   Mastoid   Region, 

With   Presentation   of  Cases.* 

By  Hugh  B.  Black  well,  M.  D. 

discussion. 

Dr.  Chambers  said  that  for  a  good  many  \  ears  he  had  been 
operating  very  similarly,  although  he  has  not  called  it  modified 
blood  clot.  It  is  a  very  valuable  way  of  getting  quick  results. 
In  the  first  place,  the  skin  and  lobe  of  the  ear  are  washed  just 
before  operating  and  painted  with  tincture  of  iodine.  After 
being  sure  that  the  canal  of  the  ear  is  clean,  the  regular  in- 
cision is  made,  and,  if  necessary,  a  cross  incision  also.  The 
antrum  is  sought  out  and,  only  if  required,  curetting  along  the 
iter  to  the  ossicles  is  done.  He  has  never,  however,  had  the 
nerve  to  take  out  the  whole  of  the  posterior  ridge ;  a  jxjrtion  of 
that,  at  least,  is  generally  left.  It  has  been  many  years  since 
he  has  had  any  resultant  facial  paralysis,  such'  as  occasionally 
occurred  in  the  early  years  of  his  practice.  After  the  mastoid 
is  cleaned  out,  if  there  is  any  subdural  abscess  or  sinus  throm- 
bosis, that  is  taken  care  of.  The  packing  is  put  in  through 
the  auditory  canal,  pushing  the  first  end  of  gauze  to  the  tym- 
panic ring  and  middle  ear  floor,  so  that  when  it  is  pulled  out  it 
leaves  the  canal  a  straight  line  as  in  nature. 

He  closes  up  the  posterior  wound  with  a  single  subcutaneous 
stitch,  regardless  of  much  or  little  bleeding.  In  case  there 
has  been  much  necrosis  of  soft  parts,  he  allows  a  second  piece 
of  gauze  to  escape  from  the  lower  end  of  the  wound.  This 
gauze  is  removed  in  from  one  to  several  days.  There  is  none 
of  the  depression  Dr.  Blackwell  speaks  of  in  the  old-fashioned 
wound.  Of  course  there  is  some  depression  if  the  mastoid 
exenteration  has  been  very  large. 

*'See  page  450. 
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He  recalled  half  a  dozen  cases,  the  last  oiie  being  compli- 
cated with  a  subdural  abscess  in  a  three-months-old  child.  At 
the  end  of  a  week  the  dressing  was  changed.  At  the  second 
dressing  the  mother  wanted  to  nurse  the  child  and  took  it  out 
of  the  hospital,  and  it  has  not  been  seen  since.  It  was  all  right. 
Seventeen  days  seemed  a  long  time  for  an  average,  if  the  mas- 
toid wound  is  thoroughly  cleaned  out  at  operation. 

Dr.  Lederm.xn  inquired  whether  Dr.  Black  well  makes  it  a 
rule  to  take  off  the  posterior  wall  in  all  cases,  and,  further,  if 
there  is  considerable  suppuration,  whether  he  syringes  out  the 
cavity,  or  mops  it  dr^-. 

Dr.  Rae  congratulated  Dr.  Blackwell  on  the  excellent  results 
of  his  cases.  He  thought,  however,  that  the  name  was  .mis- 
leading. The  term  "blood-clot"  should  be  restricted  exclu- 
sively to  those  cases  in  which  the  operative  cavity  was  allowed 
to  fill  with  blood  and  in  which  the  postauricular  wound  was 
completely  sutured.  Healing  by  "blood-clot*  did  not  seem  at 
all  compatible  with  the  insertion  of  a  drain.  In  the  method 
described  by  Dr.  Blackwell  it  rather  appeared  that  the  time  of 
healing  was  hastened  by  lowering  the  posterior  wall,  by  almost 
completely  suturing  the  wound  and  in  this  way  reducing  the 
size  of  the  operative  cavity  to  a  minimum.  These  cases  should 
be  carefully  observed  to  note  the  later  occurrence  of  secondary 
infections. 

Dr.  Hays  agreed  with  Dr.  Rae  about  the  name  of  the  oper- 
ation. A  short  time  ago  he  himself  had  showed  a  number  of 
cases  which  he  had  called  "primary  suture  of  the  mastoid 
wound."  without  saying  what  was  taking  place  underneath. 
Long  before  he  started  in  with  this  series  at  the  Infirmary  he 
had  seen  many  of  the  blood  clot  operations,  manv  of  them 
being  failures,  and,  being  interested  in  the  subject,  he  read  it 
up  very  thoroughly,  and  found  many  criticisms  on  the  opera- 
tion, and  was  led  to  believe  that  the  failures  were  due  to  th% 
excessive  amount  of  antiseptics  used  to  clean  the  cavity.  If 
all  of  the  infected  tissue  is  removed  and  the  cavity  washed  out 
with  a  1-5000  bichlorid  of  mercury  or  absolute  alcohol,  there 
will  be  a  wall  of  deadened  tissue  formed  between  the  blood  clot 
and  the  tissue  beneath,  acting  like  a  foreign  bod  v.  It  would 
seem  to  be  not  the  question  of  the  blood  clot  that  forms,  for  a 
blood  clot  would  be  a  ver\'  good  area  for  microorganisms  to 


488  NEW  YORK  ACADEMY  OF  MEDICINE. 

form  on,  but  it  is  really  a  fibrous  cavity,  which  has  been  made 
as  close  as  possible  by  filling-  it.  The  narrowing  of  the  cavity 
is  of  a  great  deal  of  importance.  He  has  seen  cases  which  for 
a  week  or  two  had  considerable  ])ussy  discharge,  but  this  usually 
ceases  in  two  or  three  weeks.  It  is  a  question  whether  it  is 
better  to  sew  up  these  wounds,  or  if  it  is  not  just  as  well  to  put 
in  a  light  packing,  and  wait  until  the  first  dressing  and  then 
close  the  wound.  He  had  seen  three  cases  this  winter  of  Be- 
zold's  abscess  and  perisinus  abscess,  where  he  left  in  a  small 
packing  until  the  first  dressing,  and  then  brought  the  wound 
together  with  adhesive  plaster,  and  they  healed  very  satisfac- 
torily. Instead  of  the  saHne  dressing  he  uses  a  glycerin  dress- 
ing, which  has  a  hygroscopic  effect.  The  last  case  he  operated 
upon  there  was  a  subperiosteal  abscess.  As  the  tissues  are  in 
a  pathologic  condition  a  primary  closure  of  the  wound  will  not 
hold.  The  tissues  are  considerably  thicker  and  are  inclined 
to  slough,  and  it  would  seem  to  be  better  to  leave  the  closure 
of  the  wound  until  the  second  or  third  day. 

Dr.  Bryant  expressed  his  regret  at  not  having  arrived  in 
time  to  hear  Dr.  Blackwell's  paper.  He  said  that  he  had  seen 
many  of  the  cases  presented  and  that  he  wished  to  compliment 
Dr.  Blackwell  on  the  excellent  results  obtained.  He  quite 
agreed  with  Dr.  Hays  about  the  deleterious  effect  of  using  anti- 
septics in  the  wound.  A  cause  of  failure  in  getting  primary 
union  of  the  mastoid  wound  lies  in  the  incomplete  operation — 
leaving  infected  material  behind.  Another  source  of  failure 
is  the  meddlesome  treatment  which  the  wounds  often  receive. 
A  very  important  factor  for  success  is  to  have  the  wounds  as 
aseptic  as  they  can  be  made  by  the  use  of  the  most  rigid  surgi- 
cal technic,  for  it  is  much  more  difficult  to  convert  a  septic 
w'ound  into  an  aseptic  one  than  it  is  to  keep  an  aseptic  one 
aseptic.  The  bacteria  added  to  a  septic  wound  during  the 
operation  appear  to  be  more  important  than  the  few  original 
bacteria  remaining  in  the  wound  after  a  complete  operation. 

Dr.  Hurd  suggested  that  if  in  cases  where  there  was  some 
discharge  after  the  operation  Dr.  Blackwell  would  use  a  Bier 
suction  cup.  he  would  not  only  get  out  more  pus,  but  would 
also  increase  the  vascular  supply.  It  is  simply  a  hard  rubber 
bulb  with  strong  suction,  and  if  placed  in  the  posterior  opening 
would  draw  out  all  the  pus. 

Dr.  Kerrison  said  that  he  had  been  much  interested  in  this 
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kind  of  work  and  regretted  that  he  had  not  heard  Dr.  Black- 
well's  paper.  Me  could  not  himself  report  any  series  of  such 
operations,  but  had  had  a  certain  number  of  cases  of  mastoiditis 
operated  upon  in  which  after  the  middle  ear  had  recovereil  its 
normal  condition  the  formation  of  granulations  in  the  mastoid 
wound  l^ad  been  slow.  He  had,  perhaps,  a  half  dozen  of  such 
cases  in  which  as  a  secondary  operation  he  had  sewed  the 
woimd  up.  and  usually  with  ])rimary  iiealing.  Dr.  Kerrison 
agreed  with  Dr.  Rae  that  such  operations  should  not  be  called 
a  "blood  clot"  operation,  and  probably  never  so  when  even  the 
smallest  drain  was  used. 

Dr.  Rae  had  asked  what  percentage  came  back  for  secondary 
operation.  Even  if  such  percentage  is  large,  it  should  not  mil- 
itate against  this  method  so  long  as  in  the  majority  of  the  cases 
a  decided  hastening  of  the  final  healing  is  secured.  Dr.  Reik. 
of  Baltimore,  who  still  calls  his  operation  a  "blood  clot"  opera- 
tion, and  still  sews  up  the  whole  wound,  claimed  in  a  recent 
discussion  of  this  method  only  about  75  per  cent  of  perfect 
primary  unions.  So  long  as  he  accomplishes  this  result,  the 
benefit  to  his  patients  in  the  aggregate  is  obvious. 

Dr.  BLACKWEr.L.  replying  to  Dr.  Lederman's  question  about 
the  posterior  wall,  said  that  he  took  down  the  posterior  wall  in 
every  case,  almost  to  the  antrum.  The  canal  does  not  close  if 
it  is  kept  packed.  If  that  is  neglected  at  a  single  dressing  it 
may  partially  collapse.  It  must  be  packed  at  every  dressing. 
As  for  the  washing  out  of  the  wound,  when  the  discharge  is 
profuse,  he  had  never  found  it  necessary. 

Dr.  Rae  had  criticised  the  name  of  the  operation.  It  does 
not  seem  quite  appropriate  to  call  a  wound  of  this  sort  an  un- 
packed cavity  reduced  in  size.  Most  of  these  cavities  were 
very  large  at  the  conclusion  of  the  operation.  Eight  of  the 
cases  "were  perisinus  abscesses  occurring  in  adults,  and  the 
wounds  were  really  enormous.  The  only  packing  was  a  little 
strip  at  the  extreme  anterior  portion  of  the  wound,  and  it  was 
then  allowed  to  fill  with  blood.  Of  course  the  cavities  were 
reduced  in  size,  owing  to  the  pulling  in  of  the  soft  parts,  but 
these  cavities  were  certainly  filled  up  by  the  clot  of  blood. 

He  had  not  observed  any  secondaries  in  the  series  he  had 
performed. 

Referring  to  Dr.  Hays'  remarks :  The  cases  are  not  sealed 
up.     All  the  sutures  are  taken  out  in  twenty-four  hours,  and 
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the  wound  is  kept  open  in  the  most  dependent  ixjrtion  until  all 
discharge  ceases.  There  is  no  tension.  Very  slight  tension 
would  cause  the  wound  to  oi>en.  Of  course,  in  the  old  blood 
clot  method,  where  it  is  not  kept  sealed,  it  was  different,  but 
where  it  is  not  kept  sealed  the  surgeon  certainly  knows  what 
is  going  on. 

Dr.  Kurd's  suggestion  in  regard  to  the  use  of  Bier  suction 
seemed  an  excellent  one,  and  he  intended  to  try  it.  Dr.  Ker- 
rison  was  correct  in  what  he  said  about  dyscrasias.  Such  con- 
ditions form  a  contraindication  to  the  operation. 

A  Case  of  Chronic  Attic  Suppuration  Cured  by  the  Administration 
of  an  Autogenous  Vaccine. 

Dr.  Gerhard  H,  Cocks.  The  patient,  a  man  20  years  of  age, 
came  to  Dr.  McKernon's  clinic  almost  a  year  ago  with  the  fol- 
lowing history :  During  an  attack  of  measles  in  childhood  the 
right  ear  discharged  for  a  couple  of  days.  Since  that  time 
until  two  years  ago  his  ear  gave  him  no  trouble.  Two  years 
ago  he  began  to  suffer  from  hardness  of  hearing,  right  side. 
He  consulted  a  physician,  who  performed  some  operation 
through  the  canal,  presumably  the  removal  of  a  polyp.  Since 
then  he  has  suffered  from  a  purulent  discharge  with  a  bad 
odor,  but  never  profuse.  He  has  also  been  subject  to  head- 
aches, often  limited  to  the  right  half  of  the  head,  and  vertigo. 

( )n  examination,  a  small  perforation  was  found  in  Shrap- 
nell's  membrane,  just  above  the  short  process.  A  drop  of  pus 
could  be  wiped  away  from  this  perforation,  especially  if  the 
patient  performed  autoinflation.  As  he  was  unwilling  to  con- 
sent to  any  operative  procedure,  he  was  treated  for  eight 
months  in  the  clinic  by  the  instillation  of  alcohol,  bichlorid 
drops  and  catheterization,  but  with  no  improvement. 

C)n  February  18th.  about  three  months  ago,  I  obtained  a  cul- 
ture of  the  pus  coming  through  the  perforation,  and  Dr.  Cal- 
lison  found  pneumococcus  in  pure  culture.  An  autogenous 
vaccine  was  made  and  administered  by  Dr.  Callison  twice  a 
week,  as  follows : 

February  21 400  million 

"         24  '■  " 

28 '• 

March        7 " 
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March      10 500  million 

14 500 

17 700 

21 800 

24 600 

28 800 

April         4 800 

On  March  21st.  after  eight  biweekly  injections,  the  ear  be- 
came dry  and  the  perforation  closed. 

The  injections  were  continued  about  two  weeks  after  the 
cessation  of  the  discharge  to  insure  a  permanent  cure. 

Our  treatment  has  cured  the  purulent  discharge,  headaches 
and  vertigo  for  a  period  of  practically  two  months. 

The  case  is  shown  because  one  would  naturally  have  sup- 
posed, unless  vaccine  treatment  had  been  given  a  trial,  that 
conservative  measures  were  contraindicated  because  of  the 
location  of  the  perforation  (in  Shrapnell's  membrane),  which 
is  supposed  to  denote  disease  of  the  ossicles  in  chronic  cases. 

DISCUSSION. 

Dr.  Chambers  inquired  whether  any  of  the  members  were 
using  enzymol  for  pneumococcus  pus.  He  has  used  it  for 
many  years  and  has  found  it  very  valuable.  It  has  sometimes 
stopped  discharges  containing  other  microorganisms,  but  al- 
ways the  pneumococcal.  This  is  the  first  case  he  has  seen 
where  O.  M.  P.  with  a  small  perforation  in  Shrapnell's  mem- 
brane had  come  to  rest  so  successfully. 

Dr.  C.\rtEr  inquired  whether  it  was  purely  a  pneumococcus 
infection,  or  whether  the  pure  culture  of  this  organism  men- 
tioned by  the  doctor  had  been  obtained  by  differentiation.  The 
question  as  to  whether  there  were  also  present  streptococci  and 
staphylococci  would  have  considerable  bearing  upon  the  treat- 
ment by  vaccines.  Pure  cultures  of  any  germ  are  seldom 
found  in  suppurative  conditions  of  long  standing. 

Dr.  H.ays  said  that  he  had  used  enzymol  on  two  or  three 
cases  recently,  but  the  discharge  seemed  to  be  aggravated  in- 
stead of  lessened,  and  as  they  were  private  cases  he  discon- 
tinued its  use. 

Dr.  Cocks  said  that  the  culture  obtained  showed  a  pure  pneu- 
mococcus infection,  not  a  mixed  infection. 
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Paper:     Dental    Lesions  as    Etiologic    Factors   in   Otalgia    and 
Tinnitus. 

By  M.  I.  SciiAMBERG,  D.  D.  S.,  M.  D. 

DISCUSSION. 

Dr.  Charles  E.  Atwood  said  that  he  had  been  much  inter- 
ested in  the  paper  presented  by  Dr.  Schamberg,  and  appre- 
ciated the  honor  of  a  request  to  discuss  it  from  a  neurologic 
point  of  view.  It  seemed  at  first  that  a  definite  explanation 
liad  been  found  for  all  otalgia  and  tinnitus.  The  essayist  had 
certainly  demonstrated  the  very  great  importance  of  a  careful 
examination  of  the  oral  cavity  in  these  conditions.  A  minor 
criticism  might  be  made  of  the  use  of  the  term  "reflex  pain." 
The  term  usually  employed  by  neurologists,  viz.,  "referred 
pain,"  would  seem  to  be  better.  The  connections  of  the  sen- 
sory nerves  of  the  face,  on  careful  dissection,  are  found  to  be 
very  intimate.  Referred  pains,  as  regards  the  viscera  of  the 
body,  have  been  studied  very  carefully  by  Head,  who  has  made 
a  chart  of  the  intermedullary  segmentation,  based  on  the  loca- 
tion of  hypersensitive  areas  which  have  resulted  from  visceral 
irritation.  Apparently  the  only  explanation  of  referred  pains, 
in  the  case  of  the  viscera  of  the  body,  is  that  the  impulses  are 
carried  by  the  sympathetic  nerves  from  the  irritated  viscera  to 
the  spinal  cord,  and  then  reflected  over  the  sensory  roots  out- 
ward from  the  segment  of  the  cord  at  which  the  irritation  is 
admitted  to  the  areas  of  distribution  of  these  sensory  roots, 
rather  than  to  the  viscera  from  which  the  impulses  come.  In 
the  case  of  the  referred  pains  of  the  ear,  may  there  not  be  some 
similar  explanation?  All  are  familiar  with  the  necessity  of 
examination  of  the  teeth  in  cases  of  facial  neuralgia,  but  ex- 
traction has  often  been  carried  to  an  excess.  Since  the  use  of 
the  X-ray  we  have  been  able  to  be  more  definite  in  our  work. 
and  have  been  able  to  discover  conditions  to  which  the  writer 
of  the  paper  referred 

Reference  had  been  made  to  a  western  writer  who  claimed 
that  dementia  prsecox  was  frequently  caused  by  impacted 
teeth.  That  question  is  debatable.  It  is  now  realized  that  for 
the  development  of  such  a  disease  as  dementia  praecox  there 
must  be  a  constitutional  or  mental  make-up  which  goes  with 
the  disease ;  and  if  this  does  not  exist,  no  sort  of  irritation,  such 
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as  neuralgia  from  impacted  teeth,  could  produce  the  condition. 

Is  it  not  possible  that  in  <ioine  of  the  dental  conditions  men- 
tioned an  infective  neuritis  takes  place  which  might  explain 
the  continuation  of  the  pain  after  the  withdrawing  of  the  tooth 
and  the  treatment  of  the  cavity? 

The  doctor  said  that  he  does  not  see  many  cases  of  otalgia 
in  the  nervous  department  of  the  X'anderbilt  Clinic.  They 
probably  go  mostly  to  the  otologists.  A  paper  of  the  kind  pre- 
sented demonstrates  the  value  of  team  work  by  the  various 
specialists  in  studying  the  etiology  of  disease. 

Dr.  Brv.vxt  stated  that  he  had  seen  a  great  many  cases  of 
car  pain.  In  a  few  of  them  he  could  find  no  irregularities  of 
the  throat,  nose  or  ear  to  account  for  the  pain.  According  to 
his  recollection,  in  all  these  cases  the  source  of  pain  had  been 
located  by  dentists  in  the  teeth,  and  had  been  relieved  by  proper 
treatment.  He  had  discussed  the  matter  of  otalgia  with  Dr. 
J.  Ramsey  Hunt,  who  considers  it  due  in  some  cases  to  disease 
of  the  geniculate  ganglion ;  but  Dr.  Bryant  is  inclined  to  attrib- 
ute cases  of  otalgia  of  obscure  origin  to  dental  defect. 

Dr.  Ledermax  said  that  the  paper  recalled  to  mind  a  case 
which  he  has  had  under  observation  for  some  time,  in  which 
he  had  not  as  yet  been  able  to  localize  the  cause  of  the  trouble. 
There  is  a  possibility  that  it  may  be  of  dental  origin.  The 
X-ray  is  a  valuable  aid  in  such  cases,  where  no  organic  cause 
can  be  discovered.  In  all  such  cases  it  is  most  important  to 
have  an  X-ray  plate  made. 

Dr.  Hexry  C.  Ferris  said  that  he  wished  to  present  his 
tribute  of  appreciation  of  the  beautiful  demonstration  of  radio- 
graphy that  had  been  made.  He  could  not  disagree  with  any- 
thing that  the  essayist  had  said,  but  would  report  a  case  of  sep- 
tic infection  which  was  referred  to  the  mastoid  and  operated 
upon.  During  his  convalescence  the  patient  came  to  his  office, 
and  upon  examining  his  teeth  he  discovered  that  the  lower  left 
bicuspid  was  discolored  with  no  carious  cavity.  Upon  opening 
the  tooth  and  liberating  the  putrefactive  gases,  the  man  gave  a 
cry  of  pain,  and  put  his  hand  to  his  ear ;  upon  being  asked  if 
his  head  had  been  touched,  he  said  no,  but  that  he  had  a  severe 
pain  in  his  mastoid.  The  doctor  said  that  he  introduced  a 
solution  of  formaldehyde  into  the  tooth  and  sealed  up  the  cav- 
ity hermetically,  and  told  the  patient  to  return  if  he  had  any 
further  disturbance.    He  returned  at  five  o'clock  in  the  mom- 
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ing,  saying  he  had  had  a  very  uncomfortable  night,  and  that 
the  pain  was  all  in  the  ear.  The  tooth  was  opened,  and  on 
liberating  the  gas  the  pain  in  the  mastoid  ceased.  This  was 
reported  to  the  otologist.  The  next  week  the  patient  com- 
plained of  pain,  on  the  other  side  of  the  head,  of  a  similar 
nature,  and  examination  with  the  X-ray  showed  two  molars 
in  a  septic  condition,  which  were  opened  and  sterilized,  and 
the  referred  pain  in  the  right  mastoid  disappeared. 

As  correspondent  of  the  New  York  -  State  Dental  Society, 
Dr.  Ferris  communicated  with  eighty  neurologists  and  alien- 
ists for  their  opinion  in  reference  to  brain  disturbances  from 
impacted  teeth,  and  the  responses  were  very  interesting,  but 
inconclusive.  One-third  of  the  replies  were  in  the  affirmative, 
one-third  negative  and  one-third  on  the  fence ;  so  that  this  in- 
vestigation in  the  neurologic  field  demonstrated  very  little  con- 
sideration or  appreciation  of  dental  lesions  by  the  neurologists 
— at  least  not  sufficient  to  form  any  definite  conclusions  upon 
which  to  base  a  diagnosis. 

An  important  point  upon  which  Dr.  Schamberg  had  not 
touched  was  the  prevention  of  the  impacted  wisdom  teeth, 
which  he  states  occurs  so  frequently.  The  preservation  of  the 
full  set  of  deciduous  teeth  and  the  prevention  of  improper 
pressure  of  the  muscle  mask  of  the  face  would  prevent  the 
impaction  of  a  large  percentage  of  these  wisdom  teeth.  The 
force  exerted  upon  the  erupting  teeth  .by  the  whole  muscle 
mask  of  the  face  produces  a  distal  position  of  the  whole  arch 
to  the  skull  as  an  entirety,  and  the  result  is  that  when  the  time 
comes  for  the  eruption  of  the  third  molar  there  is  no  room  be- 
tween the  distal  side  of  the  twelve-year  molar  and  the  ascend- 
ing rjimus  of  the  mandible,  and  it  becomes  imi>acte(l. 

Dr.  Kerrison  said  that  the  paper  was  most  instructive  to  otol- 
ogists, as  showing  that  a  routine  examination  of  the  teeth 
should  be  made  in  all  cases  where  pain  is  complained  of  that 
cannot  otherwise  be  accounted  for.  Probably  we  often  look 
for  dental  defects  and  throw  out  this  cause  of  trouble  because 
there  is  no  gross  defect  which  the  aurist  can  detect.  The 
essayist  had  shown  very  clearly  that  many  serious  dental  lesions 
would  be  quite  beyond  diagnosis  by  the  physician. 

Dr.  Schamberg  said  that  he  hoped  that  he  had  not  given 
the  impression  that  he  ascribed  to  the  mouth  the  etiology  of  all 
the  pains  about  the  ear.     He  had  merely  wished  to  emphasize 
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the  fact  that  a  large  number  of  cases  about  the  face  suffer  from 
these  referred  pains,  and  it  is  highly  probable  that  in  a  large 
proportion  of  these  cases  we  may  find  coincident  lesions  in 
the  mouth  and  ear.  He  has  seen  a  number  of  cases  where 
patients  have  had'pain  in  the  ear  which  he  believed  to  be  due 
to  mouth  lesions,  and  afterward  found  that  they  were  under 
the  care  of  otologists  who  were  treating  definite  troubles  in 
the  ear  that  were  responsible  for  the  pain. 


ABSTRACTS  FROM  CURRENT  LITERATURE. 

I. — EAR. 

Concerning  the   Permeability  of  the  Tympanic   Membrane. 

Steixschneider  (Monats.  fiir  Ohrenheilkunde  und  Laryngo- 
Rhinologie,  Vol.  XLIV,  1910,  p.  461)  has  made  a  series  of  ex- 
periments •  both  on  man  and  animals  to  determine  whether 
medication  applied  to  the  external  canal  can  have  any  influ- 
ence on  the  middle  ear.  He  found  it  impossible  to  get  iodine 
to  pass  through  the  membrane  in  sufficient  quantities  to  be 
found  in  the  urine.  Also  on  the  cadaver  he  obtained  negative 
results  with  iodine.  The  experimentation  on  animals,  how- 
ever, showed  that  while  Berlin  blue  and  acid  fuchsin  gave 
negative  results,  he  was  able  to  get  a  carmin  solution  to  pene- 
trate through  the  drum  and  stain  the  mucous  membrane  of  the 
tympanic  cavity.  He  says  there  is  no  doubt  but  that  small 
quantities  of  carmin  solution  placed  in  the  external  auditory 
canal  will  penetrate  the  intact  drum  and  reach  the  mucous 
membrane  of  the  tympanic  cavity.  Horn. 

The  Determination  of  the   Upper   Hearing   Limit  Both  for  Air  and 
Bone  Conduction. 

Struycken  (Beitrdge  anr  Anatomic,  Physiologic,  Patholo- 
gie,  etc.,  Vol.  HI,  1910,  p.  406)  has  modified  the  monochord 
of  Savart  so  that  it  becomes  a  useful  instrument  in  the  measur- 
ing of  th^  upper  tone  limit.  The  instrument  consists  essen- 
tially of  a  steel  wire,  which  is  drawn  tight  over  a  properly 
constructed  metal  frame  on  which  a  scale  is  marked.  An  ad- 
justable clamp  slides  around  the  framework  and  binds  the 
wire  so  that  various  lengths  of  wire  may  be  brought  into 
vibration.  The  instrument  is  constructed  with  a  handle  so 
that  it  can  be  easily  grasped  with  the  left  hand,  and  the  end 
of  it  so  made  that  it  may  be  placed  against  the  mastoid  process 
or  other  bony  prominence  in  order  to  determine  the  amount 
of  bone  conduction.  The  wire  of  the  instrument  should  not 
be  over  50  cm.  long  and  tuned  so  that  40  cm.  will  give  6,280 
vibrations  per  second;  25  cm.  would  then  give  10,070  vibra- 
tions ;  20  cm.  would  give  about  12,500  vibrations :  15  cm.  about 
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16,600  vibrations,  and  10  cm.  about  25,000.  The  wire  is  most 
accurately  set  in  vibration  by  a  small  felt  rod  moistened  with 
benzol  or  turpentine.  Horn. 

The  Relation  of  Otitic   Meningitis    to    Cholesteatoma    of    the    Ear. 

Danelon  (Moitats.  fur  Ohrenheilkuiidc  und  Laryngo- 
Rhinologie,  Vol.  XLIV.  1910,  p.  760)  has  studied  during  the 
year  1908-1SK)9  36  cases  of  meningitis ;  14  of  these  followed 
acute  purulent  otitis  media,  10  followed  chronic  purulent  otitis 
media,  and  12  cholesteatoma.  From  this  study  he  says  that 
it  is  important  to  distinguish  between  suppurative  leptomen- 
ingitis when  due  to  an  acute  suppuration  or  to  a  chronic  one  or 
to  one  complicated  with  cholesteatoma.  In  acute  otitis  the 
leptomeningitis  is  almost  always  a  direct  result  of  the  suppur- 
ation. In  cholesteatoma  the  meningitis  is  almost  always  sec- 
ondary-, following  other  intracranial  complications,  such  as 
sinus  thrombosis,  brain  abscess,  etc.  The  simple  chronic  sup- 
purative process  occupies  a  middle  position.  The  practical 
application  of  this  fact  is  that  given  a  case  of  meningitis  in 
which  one  has  found  cholesteatoma,  it  is  important  that  dur- 
ing the  operation  the  surgeon  must  seek  for  some  complication, 
carefully  examining  the  wall  of  the  sinus,  and  to  broadly  lay 
bare  the  dura  of  both  cerebral  foSsae,  provided  that  the  possi- 
bility of  infection  passing  through  the  labyrinth  has  been  ex- 
cluded by  a  previous  careful  test  of  the  function  of  the  laby- 
rinth. Horn. 

The   Relation   Between  the   Vestibular  Apparatus  and  the 
Cerebellum. 

Baraxy,  A^ienna  (Monatschrift  fur  Ohrenheilkunde,  Vol. 
XLIV.  Heft  5) .  As  late  as  1907  Barany  had  no  idea  of  the  rela- 
tion between  the  vestibular  apparatus  and  the  cerebellum.  At 
that  time  he  believed  that  the  cerebellum  was  the  center  for 
equilibrium,  and  that  the  reflex  phenomena,  which  arose  from 
the  vestibular  apparatus,  were  fully  explained  through  their 
well-known  connection  with  the  vestibular  nerve.  For  exam- 
ple: By  irritating  the  vestibular  apparatus  with  cold  water,  a 
nystagmus  of  the  eyes  followed.  The  irritation  starting  in 
the  semicircular  canals,  traveled  through  the  vestibular  gan- 
glion in  the  internal  auditory  meatus  to  the  vestibular  nerve 
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centers  in  the  medulla  oblongata,  where  they  lie  in  close  con- 
nection to  Deiter's  area,  situated  at  the  junction  of  the  me- 
dulla and  cerebellum.  From  this  center  the  impulses  pass,  by 
way  of  the  posterior  longitudinal  bundles,  to  the  oculomotor 
and  abducens  center,  and  in  this  way  bring  about  the  charac- 
teristic eye  nystagmus.  Other  impulses  are  sent  downward 
by  way  of  Deiter's  nucleus  and  the  vestibular-spinal  bundle 
to  the  anterior  horns  of  spinal  cord  and  bring  about  disturb- 
ances of  equilibrium.  In  this  way  the  cerebellum  itself  had 
no  hand  in  the  process.  About  this  time  the  work  of  Marburg 
and  Bing  appeared,  on  the  experimental  destruction  of  the  lat- 
eral cerebellar  bundles  (Kleinhirn-Seitenstrangbahnen)  with 
the  accompanying  atactic  phenomena. 

In  order  to  understand  the  significance  of  this  it  is  necessary 
to  recall  the  well  known  relation  between  eye  nystagmus  and 
falling.  If  in  a  normal  individual  a  rotary  nystagmus  to  the 
left  is  produced,  the  patient  falls  to  the  right.  If  the  head  is 
bent  90°  to  the  left  the  patient  falls  forward.  If  90°  to  the 
right  the  patient  falls  backward. 

In  its  final  analysis  this  phenomenon  cannot  be  ex])laine(l  by 
the  changed  position  of  the  semicircular  canals,  but  by  the  sen- 
sibility of  the  muscles  and  joints  of  the  neck  and  head,  the  so- 
called  "proprioceptive  sensibility  of  Sherrington's."  This 
sensation  must  meet  at  some  point  in  the  brain,  the  irritation 
arising  from  the  vestibular  apparatus,  and  the  change  in  the 
innervation  of  the  body  musculature  be  brought  about  by  the 
change  in  the  innervation  of  the  musculature  of  the  head. 

About  this  time  certain  peculiar  phenomena  connected  with 
cerebellar  ataxia  were  recalled  which  previously  had  no  ex- 
planation. Most  diseases  of  the  cerebellum  are  accompanied 
by  nystagmus.  The  difference  between  this  nystagmus  and 
vestibular  nystagmus  lies  in  the  fact  that  vestibular  nystagmus 
is  always  accompanied  by  falling  in  a  certain  definite  way,  as 
explained  above,  while  the  nystagmus  of  cerebellar  disease 
bears  no  such  relation.  In  addition,  the  turning  of  the  head, 
at  given  angles,  has,  in  the  latter  case,  also  no  effect  on  the 
direction  of  the,  fall.  A  case  of  tumor  of  the  cerebellum  was 
now  referred  to  Barany,  where  the  patient  would  always  fall 
spontaneously  backwards  and  to  the  right.  Cold  water  irriga- 
tion of  the  right  ear  brought  about  typical  vestibular  nystag- 
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mus  to  the  left.  The  left  ear  also  reacted  norinally  to  nystag- 
mus as  well  as  falling.  If  the  head  was  bent  to  the  right  the 
patient  fell  forward,  but  when  the  same  experiment  was  tried 
on  the  right  side  there  was  no  change  in  the  direction  of  the 
fall.  In  this  way  he  was  able  to  diagnose  a  right-sided  cere- 
bellar tumor,  which  was  later  confirmed  by  the  autopsy. 

A  second  case  from  v.  Eiselberg's  Clinic  was  presented, 
where  there  was  great  doubt  as  to  the  situation  of  the  tumor. 
Typical  caloric  nystagmus  could  be  demonstrated  on  both  sides, 
but  no  influence  on  the  direction  of  the  fall  could  be  shown 
either  right  or  left.  On  account  of  the  preponderance  of 
symptoms  on  the  left,  the  diagnosis  was  so  made.  The  opera- 
tion showed  a  tumor  instead  on  the  right  side. 

Cajal  demonstrates  in  the  recent  (1911)  edition  of  his  book 
that  the  roots  of  the  vestibular  nerve  end  in  the  cortex  of  the 
cerebellum  and  on  the  way  to  the  cortex  of  the  vermis  send 
out  a  number  of  collateral  branches  to  the  cerebellar  hemi- 
spheres. Bolk,  in  his  book,  maintains  that  the  hemispheres  of 
the  cerebellum  have  something  to  do  with  the  innervation  of 
the  extremities.  Barany  himself  noted  that  an  ataxia  of  the 
same  side  was  a  regular  accompaniment  of  abscesses  of  the 
cerebellum  and  also  tumors  of  the  cerebellar  pontine  angle. 

These  points  led  Barany  to  combine  Grafes  touching  exper- 
iment with  the  nystagmus  test  in  normal  individuals.  (This 
experiment  consists  in  allowing  the  patient  to  touch  the  finger 
of  the  examiner  with  his  outstretched  hand  while  his  eyes  are 
closed.  The  hand  is  then  withdrawn  and  the  patient  is  again 
ordered  to  find  the  finger,  with  his  eyes  still  closed.)  It  was 
found  that  when  the  nystagmus  was  to  the  left  the  patient  in- 
variably pointed  to  the  right.  The  theoretic  conclusion  was 
obvious.  If  in  diseases  of  the  vermis  spontaneous  falling  took 
place,  so  in  diseases  of  the  hemispheres  spontaneous  mistakes 
in  pointing  must  also  take  place.  Later  Barany  had  an  oppor- 
tunity to  prove  these  theoretic  conclusions  in  many  cases  of 
tumors  and  abscesses  of  the  cerebellum  which  were  referred 
to  him  for  diagnosis.  He  concludes  therefore  that  we  are  on 
the  verge  of  very  important  discoveries  in  the  diagnosis  of 
tumors  of  the  cerebellum,  and  a  study  of  the  original  paper, 
which  is  very  rich  in  details,  would  repay  anyone  interested  in 
this  subject.  Horn. 
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II. — NOSR. 
Oral  or  Nasal   Route  for  Operating  on  the  Septum. 

Halle  (Monat.  fur  Ohrenheilkiinde  und  Laryngo-Rltinolo- 
gie.  Vol.  XLIV,  1910,  p.  826)  in  this  article  considers  the  ques- 
tion as  to  the  relative  value  of  the  oral  and  nasal  method  of 
operating  on  the  septum  of  the  nose.  He  describes  the  three 
methods  of  operating  on  the  septum  through  the  mouth,  in  all 
of  which  the  upper  lip  is  carefully  raised  with  the  periosteum 
from  the  bony  surface  and  turned  up  over  the  face.  In  the 
first  method  after  elevating  the  lip,  the  periosteum  and  the 
mucous  membrane  are  loosened  from  the  lateral  nasal  wall 
and  the  floor  and  finally  from  the  septum.  If  the  septum  is 
first  attacked  the  mucous  membrane  over  the  cartilage  is  very 
easily  torn.  After  the  cartilage  and  bone  are  sufficiently  bared 
the  deformed  portion  is  removed.  In  the  second  method  the 
mucous  membrane  of  the  nose  is  cut  and  torn  through  at  the 
pyriform  aperture,  the  lip  well  elevated  over  the  tip  of  the 
nose  and  the  elevation  of  the  mucous  membrane  of  the  nose 
and  removal  of  the  cartilaginous  septum  as  in  the  former 
method. 

Lowe  (Ibid.,  p.  1105)  says  that  the  incision  through  the  lip 
should  not  be  horizontal,  but  longitudinal.  After  proper  co- 
cainization,  the  lip  is  drawn  upwards  over  the  tip  of  the  nose 
and  the  cut  made  directly  in  the  median  line  from  almost  the 
edge  of  the  lip  downward  through  mucosa  and  muscle.  The 
edges  of  the  wound  are  held  apart  with  automatic  retractors 
similar  to  those  used  in  the  mastoid  operation.  The  elevation 
of  the  mucous  membrane  of  the  nose  should  always  start  with 
that  covering  the  floor  and  side  of  the  nose,  and  later  that  of 
the  septum.  The  submucous  resection  of  the  septum  can  then 
be  carried  out  either  according  to  Killian's  or  Freer 's  method. 

Horn. 

Indications  for  the   Radical   Operative   Procedure   in  the   Diseases 

of  the    Nose. 

Lowe  {Monat.  fi'ir  OhrcnhcUkunde  und  L,aryngo-Rhino- 
logie.  Vol.  XLIV,  1910,  p.  1101)  gives  as  indications  for  the 
radical  operation  on  the  nose  the  following  conditions : 

1.  Tumors,  either  malignant  or  of  such  a  character  that  by 
rapid  growth  they  press  on  the  neighboring  structures,  or, 
when  not  entirely  removed,  tend  to  recur. 


ABSTRACTS  FROM   CURRENT   LITERATURE.  501 

2.  All  diseases  of  the  accessory  sinuses  which  have  involved 
either  the  orbit,  the  cerebral  fossa  or  the  pterygomaxillary 
fossa.  However,  in  certain  cases  where  the  indications  of  in- 
volvement are  not  very  severe,  the  lesser  operative  procedures 
will  be  sufficient;  but  if,  after  the  endonasal  operations  there  is 
a  return  of  the  symptoms,  the  more  radical  procedure  is  indi- 
cated. 

3.  All  chronic  empyemas  of  the  accessory  sinus  which  are 
accompanied  with  multiple  polyps,  whose  places  of  attachment 
are  within  the  sinus  cavities.  The  radical  operation  is  indi- 
cated in  these  cases  because  it  is  probable  that  the  interior  of 
the  cavity  contains  numerous  other  polyps  which  can  only  be 
removed  when  the  cavity  is  completely  opened  up. 

4.  All  empyemas  of  the  ethmoidal  cells  in  which  the  sagittal 
X-ray  picture  shows  pus  in  the  cells  lying  in  the  supra-  and 
infraorbital  plates,  in  which  place  it  is  not  possible  to  reach  the 
pus  by  the  endonasal  route. 

5.  In  those  cases  of  chronic  empyema  of  the  frontal  sinus 
in  which  the  X-ray  picture  shows  that  the  endonasal  operation 
has  not  succeeded  in  removing  the  pus  from  some  of  the 
extensions  of  the  sinus. 

6.  All  simple  or  complicated  empyemas  of  the  accessory 
sinuses  in  which  the  endonasal  treatment  has  failed  to  bring 
about  a  cure,  and  in  which  there  develops  severe  symptoms, 
such  as  high  fever,  severe  pain,  etc. 

7.  All  cases  of  suppurative  otitis,  osteomyelitis  and  perios- 
titis of  the  upper  jaw  which  cannot  be  reached  from  the  nasal 
openings. 

8.  All  severe  and  extensive  traumatic  and  ulcerative  de- 
structions of  the  interior  of  the  nose. 

9.  All  foreign  bodies  which  cannot  be  removed  through  the 
normal  passages,  or  which  may  be  productive  of  harm  should 
they  be  left  in  place.  Horn. 

Concerning   Septum  Operations  in  Children. 

Rethi  ( Wiener  medicinische  Wochenschrift,  Xovember  19, 
1910).  Every  malformation  of  the  nasal  septum  does  not 
necessitate  an  operation.  Only  such  deformities,  particularly 
those  well  anterior,  causing  difficulty  in  breathing,  speech  de- 
fects, nervous   disturbances  or   interference   with  the  proper 
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treatment  of  diseases  of  the  accessory  sinuses,  should  be  oper- 
ated on.    In  other  cases  the  nose  should  be  left  alone. 

Physicians  are  frequently  misled  in  reg-ard  to  the  importance 
of  deviations  of  the  septum,  particularly  when  a  hypertrophic 
rhinitis  exists  at  the  same  time.  In  such  cases  the  septum 
operation  will  not  be  a  success,  because  the  hypertrophic  con- 
dition and  not  the  deviation  was  causing  the  obstruction. 

The  submucous  resection  operation,  particularly  in  young 
people,  frequently  leaves  a  septum  that  moves  about  during 
respiration  and  causes  the  patient  more  distress  than  the  orig- 
inal deformity. 

In  three  cases  the  author  has  had  to  produce  a  perforation 
through  this  part  of  the  septum.  Contrary  to  the  opinion  of 
some  writers,  the  author  does  not  believe  that  a  large  septal 
perforation  does  any  harm,  in  fact,  in  cases  such  as  before 
mentioned,  in  which  the  submucous  removal  of  a  considerable 
part  of  the  septum  left  a  freely  movable  septum,  the  artificially 
produced  hole  through  the  septum  is  much  to  be  preferred  to 
the  other  condition. 

The  author  believes  that  operations  on  the  nasal  septum  in 
children  should  only  be  undertaken  after  the  greatest  delibera- 
tion and  performed  with  great  care.  The  author  has  seen 
seven  cases  in  which  the  operation  for  deviated  septum  was 
performed  in  children  between  the  seventh  and  twelfth  years. 
The  operations  had  been  correctly  performed  by  competent 
men.  In  three  of  the  cases  the  child's  breathing  was  not  par- 
ticular'y  relieved  after  the  o]>eration.  esi>ecially  at  rieht. 
first  one  side  and  then  the  other  being  stopped  up,  and  a  his- 
tory of  these  three  cases  discloses  the  fact  that  the  nose  in 
neither  of  the  cases  was  particularly  stopped  up  before  the 
operation ;  that  is,  the  obstruction  was  not  constant. 

The  conclusion  must  be  drawn  that  in  these  cases,  too,  the 
difficult  breathing  had  been  caused  rather  by  a  swelling  of  the 
mucous  membrane  than  by  the  deviation.  Some  time  after  the 
operation,  in  all  seven  cases,  there  was  a  slight  sinking  in  of 
the  nose,  in  two  cases  quite  marked.  In  one  of  the  cases,  after 
several  months,  the  deformity  slightly  increased.  This  did  not 
happen  in  any  of  the  others. 

The  author  years  ago  recommended  a  method  for  the  cor- 
rection of  deviations  of  the  septum  which  consisted  in  making 
a  crucial  incision  through  the  septum.     The  author  has  oper- 
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ated  on  many  cases  of  deviated  septum  in  childi;en  by  this 
method,  and  has  never  seen  a  sinking  in  of  the  nose  after- 
wards. 

In  conckision  the  author  states  that  in  cliildren  it  is  impor- 
tant, if  radical  operations  have  to  be  performed  on  the  nasal 
septum,  to  put  them  off  as  long  as  possible,  and  when  the  oper- 
ation is  performed,  to  preserve  so  far  as  possible  the  bony  por- 
tion of  the  septum. 

If  the  submucous  operation  has  to  be  i)erformed,  it  will  be 
well  for  the  operator  to  get  on  if  possible  by  removing  very 
little  of  the  septum.  Thcisen. 

HI. PHAKVXX. 

The  Tonsillectomy  Question. 

Rkthi  i^W'icncr  mcd.  VVochenschr.,  Xo.  28,  1910)  admits 
that  there  are  cases  where  a  tonsillectomy  is  indicated,  where 
after  repeated  partial  removals  or  slitting  the  tonsil  the  patient 
is  not  benefited,  or  where  acute  rheumatism  or  acute  sepsis  can 
be  traced  to  the  tonsil.  The  operation  must  only  be  done 
where  very  strong  indications  are  present.  Although  the 
author  has  never  seen  an  unfavorable  result  where  a  partial 
removal  was  done,  in  two  cases  where  the  complete  operation 
was  carried  out  a  complete  destruction  of  the  singing  voice 
occurred.  He  explains  these  unfortunate  results  as  the  result 
of  disturbing  scars.  Horn. 

Contributions  to  the  Study  of  Ludv«.ig's  Angina. 

Deue  {Revue  Hchdom.  de  Laryugol,  Xo.  29,  1910)  in 
speaking  of  the  treatment  states  that  it  can  only  be  surgical. 
It  is  best  to  open  the  abscess  from  the  Hoor  of  the  mouth  when 
possible.  If  it  cannot  be  opened  in  this  way  it  must  be 
reached  from  without,  either  by  a  lateral  or  median  incision 
above  the  hyoid  bone.  The  median  incision  is  best,  because  no 
important  structure  can  be  wounded.  The  hypoglossal  nerve 
may  be  injured,  but  this  does  not  do  any  special  harm. 

The  author  gives  the  following  characteristic  points : 

1.  Rapid  swelling  of  the  sublingual   fold. 

2.  Board-like  swelling  of  the  floor  of  the  mouth,  no  fluctua- 
tion being  apparent. 

3.  Absence  of  discoloration  of  the  skin  of  the  neck  in  the 
early  stages. 

4.  General  septic  condition. 
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The  author  reports  two  cases  in  both  of  which  the  abscess 
was  reached  by  the  external  incision.  Theisen. 

IV. LARYNX. 

Fatal   Case  of  Superior  Bronchoscopy. 

Chiari  (Mo)uits.  f.  Ohrcnhcilk.  nnd  Loryn.-Rhino.,  Vol. 
XLIV,  1910,  p.  877)  reports  a  case  of  a  boy,  seven  years  old, 
in  which  upper  bronchoscopy  was  done,  with  fatal  results. 

The  child  had  inspired  a  kernel  of  corn,  which,  according 
to  the  X-ray,  had  located  at  about  the  left  main  bronchus.  A 
portion  of  the  kernel  had  been  removed,  when  the  child  sud- 
denly became  cyanotic,  and  respiration  and  pulse  ceased.  At 
the  postmortem  the  chief  bronchus  on  the  left  side  was  blocked 
by  a  corn  kernel,  and  the  smaller  bronchi  filled  with  pus. 

The  author  believed  that  the  fatal  result  was  due  to  the 
impaction  of  the  kernel  in  the  left  bronchus,  although  it  is  pos- 
sible that  the  case  is  a  chloroform  death,  as  that  drug  was 
used  for  the  anesthesia.  Horn. 

The  Use  of  Trichloracetic  Acid  in  the  Treatment  of  Tuberculosis 
of  the   Larynx. 

SytschoW'  {Zeitschrift  /.  Laryngologie,  etc..  Band  3,  p. 
487).  In  a  series  of  25  cases  the  author  has  had  some  very 
favorable  cases  and  considers  this  substance  as  far  superior 
to  lactic  acid  or  any  other  of  the  caustic  agents  generally  em- 
ployed. He  applies  the  pure  crystal,  without  fusing  it  on  the 
sound,  and  allows  it  to  act  as  deeply  as  it  will.  If  necessary 
a  second  crystal  can  be  applied  at  the  same  sitting.  He  noted 
a  complete  disappearance  of  the  dysphagia  in  15  cases  directly 
after  the  first  application,  and  only  one  case  in  the  remaining 
series  needed  as  many  as  six  applications.  Ulcerations,  some  of 
them  \er\  extensive,  began  to  clear  up  after  the  second  and 
third  cauterization.  The  cough  and  aphonia  was  much  im- 
proved in  several  cases.  He  also  had  occasion  to  use  the  acid 
in  various  tuberculous  processes  in  the  mouth  with  most  satis- 
factory results.  Horn. 

Bronchoscopy  for    Foreign    Bodies.   With    Remarks   Concerning 
Bronchial   Asthma. 

ScHRoTTER  {Wiener  mcdicinischc  JVochenschrift.  Xos.  3 
and  4,  1911)  reports  the  interesting  case  of  the  aspiration  of 
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a  tooth  plate  containing  one  tooth  and  with  the  following 
dimensions,  13  mm.  long,  11  mm.  wide;  height  of  the  tooth, 
10.4  mm. ;  greatest  width,  7.4  mm. 

The  extraction  of  the  foreign  body,  which  was  accomplished 
under  cocain  anesthesia,  with  the  patient  in  the  sitting  position, 
was  unusually  difficult. 

The  tooth  was  in  the  left  bronchus,  and  with  a  bronchoscope 
30  cm.  long  it  was  possible  to  get  only  within  Yz  cm.  of  the 
foreign  body. 

The  operation,  lasting  about  18  minutes,  was  not  followed 
by  any  reaction.  The  left-sided  bronchopneumonia  promptly 
cleared  up,  so  that  the  patient  could  leave  the  hospital  within 
a  few  days. 

The  writer  emphasizes  the  point  that  an  X-ray  plate  does 
not  always  show  whether  the  foreign  body  is  in  the  right  or 
left  lung. 

It  is  important  to  get  the  radiograph  during  inspiration  and 
a  forced  cessation  of  respiration. 

Another  point  brought  out  in  the  writer's  paper  is  the  nega- 
tive findings  with  percussion  and  auscultation.  This  is  caused 
by  the  well  marked  bronchitis,  usually  bilateral,  caused  by  the 
presence  of  the  foreign  body.  The  dyspnea  is  .not  entirely 
caused  by  a  shutting  off  of  a  portion  of  the  lung,  but  is  also 
the  result  of  the  changes  in  the  bronchial  tubes.  The  author 
believes  that  an  aspirated  foreign  body  causes  reflexly  by  irri- 
tation of  ^agus  branches,  an  imrreased  innerv'ation  and  tone 
of  the  bronchial  musculature  accompanied  by  symptoms  of  a 
capillary  bronchitis.  This  irritation  of  the  bronchial  muscu- 
lature after  aspiration  of  a  foreign  body  may  persist  for  a 
long  time  and  may  cause  a  sensitiveness  of  the  mucosa  of  both 
lungs,  a  spastic  condition  persisting  for  months.  The  writer 
has  before  mentioned  the  good  results  following  bronchoscopy 
in  cases  of  bronchial  asthma  by  the  use  of  cocain  or  cocain 
adrenalin.  Xowotmy  and  Galebsky  have  made  similar  obser- 
vations. Ephraim's  observations  of  the  treatment  of  bronchial 
asthma  by  local  applications  of  cocain  or  similarly  acting  sub- 
stances are  also  quoted. 

His  results  show  that  by  this  method  of  treatment  attacks 
of  bronchial  asthma  are  not  only  directly  benefited,  but  may 
remain  away  for  a  long  period  of  time.  Theisen. 
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V. MISCELLANEOUS. 

Discussion  on  the  Latent  Infections  by  the  Diphtheria  Bacillus  and 
Administrative  Measures  Required  for  Dealing  With  Contacts. 

R.  M.  Buchanan  {British  Journal  of  Laryngology,  Febru- 
ary, 1910).  Latent  infection  may  be  regarded  from  a  bacterio- 
logic  standpoint  as  the  presence  of  an  infective  agent  unaccom- 
panied by  any  obvious  pathologic  change. 

The  identification  of  diphtheria  bacilh  in  routine  diagnostic 
work  may  be  stated  to  depend  upon  the  morphologic  character 
of  the  organism.  The  great  variety  of  forms  presented  by 
the  diphtheria  bacillus  in  cultures  from  the  throat  has  led  to 
repeated  attempts  to  arrange  these  forms  in  definite  classes 
or  types.  Cylindrical  or  cuneate  forms  are  the  two  chief 
types ;  others  are  frequently  seen  in  the  same  culture. 

Culture  tests  are  necessary  to  confirm  the  morphologic  tests. 
The  virulence  of  the  diphtheria  bacillus  in  apparently  healthy 
subjects,  whether  designated  contacts  or  carriers,  is  only 
slightly  less  than  the  virulence  of  the  organism  in  patients. 
Observers  are  agreed  that  the  bacilli  disappear  in  the  great 
majority  of  cases  well  within  the  usual  six  weeks  of  isolation. 
The  spread  of  infection  by  patients  who  have  recovered  and 
been  discharged  from  the  hospital  appears  to  be  very  limited, 
only  .8%  occurring  in  Glasgow.  The  infective  power  of  a 
positive  contact  or  carrier  appears  to  be  very  limited.  In  a 
disease  of  such  a  short  period  of  incubation  and  rapid  clin- 
ical course  the  development  of  prophylactic  measures  is  always 
a  matter  of  importance.  The  segregation  of  all  infected  con- 
tacts and  other  carriers  of  infection  has  aroused  the  keenest 
interest  and  even  controversy. 

Any  hard  and  fast  procedure  is  not  warranted  from  our 
present  knowledge  of  the  subject  bacteriologically  nor  from 
our  clinical  experience.  Harris. 

A    Discussion    Concerning   the    Results   of  the    Ehrlich-Hata   Treat- 
ment in  Vienna. 

EscHERiCH  (Wiener  medicinische  Wochenschrift,  Novem- 
ber 12,  1910).  The  important  question  as  to  the  value  of  so 
active  a  remedy  as  Ehrlich's  arsenobenzol  must  be  first  decided 
in  various  clinics,  particularly  in  adult  cases. 

So  little  is  known  concerning  the  tolerance  of  young  infants 
for  this  remedv  that    the  greatest  care    must  be    exercised. 
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Ehrlich  himself  stated  that  the  sudden  destruction  of  the 
spirochetae  might  result  in  a  toxic  condition.  He  recom- 
mended that  as  a  beginning  dose  0.005  g.  pro  kilogram  of  body 
weight  should  be  used. 

The  author  in  his  experiments  started  with  this  amount,  and 
after  satisfying  himself  that  the  injections  did  not  do  any 
harm,  increased  the  dose  to  0.01  pro  kilogram,  which  is  the 
largest  amount  that  has  been  used. 

Intragluteal  injections  are  always  used,  and  as  a  rule  there 
is  very  little  reaction.  When  first  used  the  remedy  was  dis- 
solved in  methyl  alcohol,  but  lately  it  has  been  placed  in  olive 
oil  and  the  best  results  obtained. 

The  author's  experiments  were  confined  to  nursing  infants, 
and  the  cases  were  watched  for  a  long  time. 

Six  children  were  treated,  and  the  following  table  will  briefly 
show-  the  results. 

It  is  only  fair  to  state  that  in  the  three  fatal  cases  the  syphi- 
litic condition  was  so  far  advanced  that  they  were  considered 
hopeless  from  the  beginning: 

1.  Infant  artificially  fed.  Three  weeks  old.  Premature 
birth.  Papules  on  tlie  face  and  extremities,  saddle  nose,  with 
foul  discharge ;  paralysis  of  both  arms.  Swelling  of  liver  and 
spleen.  Spirochetae  -^.  \\  assermann  -j-.  First  injection  July 
13,  0.04  g.,  followed  by  disappearance  of  paralysis  and  of  the 
spirochetal  and  increase  in  weight.  On  October  8.  Spiro- 
chetae — ,  Wassermann  -f .  On  this  date  there  was  a  return 
of  the  s}TTiptoms,  followed  by  death.  Autopsy  showed  de- 
struction of  bony  framework  of  nose,  gummata  of  the  liver 
and  interstitial  hepatitis. 

2.  Infant  six  weeks  old.  Artificially  fed.  Born  with  pem- 
phigus. Extensive  syphilides  on  the  hands  and  feet.  Sunken 
nose  with  purulent  discharge.  Spirochetae  4-.  Injection 
August  27 ,  0.01,  followed  by  immediate  improvement  of  all 
symptoms.  Child  died  on  September  5.  Autopsy — Extensive 
atrophy  of  the  organs.  Perifolliculitis  and  pigmentation  of 
the  mucous  membrane  of  the  large  intestine. 

3.  Breast  fed  child,  age  1  six  weeks.  Papulous  exanthema 
ad  nates  and  on  the  legs.  Rhinitis.  Enlarged  spleen.  Spiro- 
chetae -j-.  First  injection  July  6.  0.04  g.  On  July  15th 
child  was  discharged  from  the  hospital  with  only  a  trace  of 
the  exanthema  and  in  a  much  better  general  condition. 
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4.  Child  aged  four  weeks.  Breast  fed.  An  extensive 
maculopapulous  exanthema,  and  on  the  hands  and  feet  diffuse 
syphilides  with  decubitus.  Rhinitis.  Spirochetse  -\-.  Wasser- 
mann  -|-.  On  August  19th,  injection  0.016  g.  Mother  (Was- 
sermann  -{-)  was  injected  on  September  6,  0.4  g.  This  was 
followed  by  a  fading  of  the  exanthema,  rapid  healing  of  the 
ulcerated  patches  and  a  marked  improvement  in  general  con- 
dition. Spirochetae  — .  On  May  10th  fresh  papules  appeared 
on  the  knee  which,  after  injecting  the  mother,  faded  away. 
Child  died  later  on,  after  a  severe  diarrhea.  Autopsy — Diffuse 
purulent  peritonitis  (streptococci  found).  Large  liver.  Bron- 
chitis.    Atelectasis. 

5.  Child  aged  five  months.  Breast  fed.  Papulous  eruption 
on  face,  neck,  axillae  and  legs.  Rhinitis.  Saddle  nose.  Mother 
is  22  years  old  and  shows  no  signs  of  lues  at  this  time.  On 
September  10th  mother  was  injected  with  0.5.  On  September 
24th  child  was  brought  to  clinic  much  improved.  Papules 
fading  away. 

6.  Child  aged  three  months.  Artificially  fed.  For  two 
Aveeks  a  papulosquamous  eruption  on  the  face,  buttocks  and 
extremities.  Rhinitis  and  great  enlargement  of  the  liver  and 
spleen.  Spirochetae  +.  Wassermann  -|-.  Injection.  August 
19th.  0.022  g.  This  was  followed  by  a  much  improved  general 
condition.  Liver  and  spleen  much  smaller.  Eruption  fading. 
Spirochetae  — .  On  August  26th  another  injection  of  0.024  g. 
was  given.  Spirochetae  — .  In  next  few  days,  by  August  29th, 
eruption   completely  disappeared. 

A  change  for  the  better  follows  the  injections  so  promptly 
that  every  unprejudiced  observer  must  get  the  impression  of  a 
specific  influence.  The  rhinitis  seems  to  resist  the  treatment 
more  than  any  of  the  other  symptoms.  Particularly  marked 
and  rapid  improvement  was  noticed  in  cases  with  syphilitic 
1x)ne  changes. 

In  conclusion,  the  author  states  that  the  tolerance  shown  by 
infants  for  the  injections  would  justify  a  gradual  increase  in 
the  dose,  and  perhaps  then  Ehrlich's  ideal  of  a  therapia 
sterilisans  magna  with  a  single  injection  will  be  realized. 

Theisen. 
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by  Curt  Kabitzsch,  in  Wiirzburg.  Price,  complete  in  four  large 
volumes,  120  marks  ($30.00). 

Three  parts  of  this  new  system  of  the  surgery  of  the  ear, 
nose  and  throat  have  already  been  delivered,  and  the  impor- 
tance and  size  of  the  work  demand  a  preliminary  review.  This 
magnificent  contribution  to  the  anatomy  and  surgery  of  the  ear 
and  upper  air  passages  is  under  the  leadership  of  Katz  of  Ber- 
lin. Preysing  of  Cologne  and  Blumenfeld  of  Wiesbaden.  The 
parts  are  being  delivered  as  soon  as  published  and  contain 
about  50  pages  each.  W  hen  completed  the  work  will  consist 
of  four  volumes  of  over  500  pages  each. 

The  central  idea  of  the  work  is  to  give  to  specialists  an 
absolutely  complete  review  of  all  surgical  procedures  now 
included  within  our  broadened  surgical  field,  and  at  the  same 
time  to  put  in  their  hands  an  anatomic  te.xt  book,  the  like  of 
which  has  never  been  attempted  under  one  cover. 

Certainly  the  first  three  numbers  are  the  finest  e.xamples  of 
text-book  making  that  have  ever  come  into  the  present  re- 
viewer's hands.  The  first  chapter  on  the  topographic  anatomy 
of  the  head,  including  the  ear  and  nose,  is  by  the  famous 
anatomist.  Sobotta,  of  Wiirzburg.  The  plates  are  all  in  colors, 
many  of  them  new,  and  a  large  number  of  them  taken  from 
the  last  edition  of  his  anatomy.  The  text  is  very  brief  and 
clear,  the  pictures  explaining  themselves. 

The  second  chapter  on  the  anatomy  of  the  accessory  cavities, 
by  Onodi,  has  certainly  been  placed  in  the  hands  of  the  man 
who  has  done  more  original  work  along  these  lines  than  anyone 
in  Europe.  It  is  very  complete,  and  he  has  selected  for  the 
article  the  cream  of  the  numerous  plates  which  he  has  so 
freely  published  during  the  last  few  years. 
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The  work  has  been  undertaken  at  enormous  expense  and  has 
been  in  preparation  for  about  four  years.  Each  part  will  be 
assigned  to  someone  especially  well  known  in  that  particular 
line,  and  when  finished  will  be  the  leading  text  book  for  many 
years  to  come.  The  publishers,  who  have  had  large  experience 
in  special  publications,  declare  this  to  be  the  most  important 
work  which  has  yet  come  from  their  presses. 

Horn. 
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EXAMINATION   AND   TREATMENT   OF   THE 

EUSTACHIAN  TUBE  BY  THE  AID  OF 

THE  XASOPHARYNGOSCOPE.* 

By  E.  M.  Holmes,  M.  D., 

Boston. 

At  a  meeting-  of  the  Ea>tem  Section  of  this  Society  in  Feb- 
ruary, I  presented  an  instrument  which  I  had  perfected  for 
the  examination  and  treatment  of  the  epipharynx  and  eustach- 
ian tubes.  I  demonstrated  the  instrument,  which  I  named 
the  nasopharyngoscope,  by  showing  17  patients,  each  having 
a  different  pathologic  condition  in  and  about  the  eustachian 
tubes. 

I  gave  a  brief  preliminary  report  of  the  use  of  the  instru- 
ment in  the  examination  of  the  posterior  portion  of  the  nose, 
the  nasopharynx  and  the  eustachian  tubes ;  also  described 
briefly  the  method  of  direct  treatment  of  the  tubes  under  the 
guidance  of  vision  made  possible  by  the  nasopharyngoscope. 
I  gave  the  results  of  this  treatment  upon  the  tubes,  and  also 
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upon  the  aural  lesions  caused  by  the  pathologic  condition  of 
the  tubes. 

At  that  time  I  believed,  as  I  had  been  informed  by  the  man- 
ufacturers, that  the  instrument  would  be  ready  and  in  the 
hands  of  many  of  the  fellows  of  this  society  within  ten  days, 
but  owing  to  an  error  in  the  lens  grinding,  the  first  order  was 
not  satisfactory.  This  caused  a  long  delay,  and  it  has  been 
a  severe  disappointment  to  me.  It  has  detracted  much  from 
the  present  value  of  this  paper,  as  I  had  hoped  that  many  of 
our  fellows  would  have  had  three  or  four  months'  study  and 
experience,  so  that  much  could  be  added  to  our  knowledge  of 
the  subject. 

At  the  Eastern  Section  I  promised  to  give  a  more  complete 
report  at  this,  the  annual  meeting. 

We  realized  at  the  beginning  of  the  work  that  it  would  re- 
quire a  vast  amount  of  study  before  the  anatomic  variations, 
physiologic  and  pathologic,  could  be  understood,  for  there  are 
as  many  and  marked  variations  in  the  size  and  shape  of  the 
eustachian  tube  as  there  are  in  the  structures  of  the  nose,  or 
in  other  parts  of  the  body.  We  have  to  learn  how  far  in  any 
case  variations  can  exist  without  producing  any  effect  upon 
the  physiologic  functions  of  the  tube,  and' indirectly  upon  the 
ear.  Were  it  not  for  the  resulting  aural  complications,  patho- 
logic conditions  of  the  eustachian  tube  would  be  of  little  im- 
portance. But  it  is  a  fact  that  over  90  per  cent  of  all  the  diseases 
of  the  middle  ear  are  due  to  disease  primarily  in  and  about 
the  tube.  We  find  cases  where  a  slight  swelling  or  deformity 
in  or  about  the  eustachian  tube  produces  marked  middle  ear 
signs  and  symptoms,  and  again  we  have  more  pronounced 
and  severe  pathologic  conditions  of  the  tube  without  marked 
if  any  change  in  the  middle  ear.  As  we  study  these  cases 
more  thoroughly,  and  as  our  knowledge  increases,  we  find  in 
many  of  them  the  causes  for  the  variable  associations.  There 
are  so  many  local  pathologic  conditions  to  study  and  classify, 
so  many  degrees  of  resulting  effect  upon  the  ear,  so  many 
possibilities  for  various  lines  of  treatment  and  so  much  to 
learn  concerning  the  results  of  treatment,  that  it  will  take 
many  months  of  individual  and  concerted  study  before  we 
can  speak  with  any  degree  of  authority  concerning  this  subject. 
This  paper,  therefore,  is  simply  a  record  of  the  work  thus 
far  accomplished. 
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I  have  now  examined  with  the  nasopharyngoscope  over  900 
cases,  and  have  classified  409  cases.  I  have  also  examined  64 
cases,  some  of  whom  came  to  the  eye  clinic  and  gave  no  symjy- 
toms  of  catarrh  in  the  nose  or  ear.  We  examined  the  latter 
cases  to  learn  the  conditions  of  the  nose,  epipharynx  and  tubes 
in  cases  giving  no  symptoms  of  nasai  or  aural  disease.  All 
the  cases  classified  in  this  report  were  taken  as  they  came  for 
examination  and  treatment.  I  would  have  liked  to  have  had 
an  examination  of  the  heart,  lungs  and  kidneys  in  every  case. 
It  would  also  have  been  of  importance  to  have  had  a  bac- 
teriolog^c  examination  of  the  secretion  in  the  nasopharynx 
and  ear.  I  found  it  impossible  to  examine  and  treat  a  large 
number  of  cases  and  have  all  of  these  examinations  made.  In 
every  case  the  usual  examination  of  the  nose,  the  throat  and 
the  ear  were  made.  The  posterior  portion  of  the  nose,  the 
epipharynx  and  the  eustachian  tube  were  also  examined  with 
the  nasopharyngoscope. 

To  obtain  the  best  results  in  examining  the  nose  and  epi- 
phar^nx  with  this  instrument,  cocain  should  be  applied  to  the 
lower  inner  wall  of  the  inferior  meatus  of  the  nose.  This  is 
best  accomplished  without  affecting  the  mucous  membrane  of 
the  epipharynx  by  using  a  cotton-tipped  wire  applicator.  When 
this  area  has  become  anesthetized  the  tube  of  the  'scope  is 
passed  through  the  lower  fossa  close  to  the  septum.  The  fen- 
estra of  the  instrument  is  directed  upward  until  the  epipharynx 
is  reached,  when  it  is  rotated  toward  the  opposite  side.  By 
advancing  and  rotating  the  instrument  all  of  the  structures  in 
the  nose  and  epipharynx  can  be  brought  into  view.  It  is 
possible  to  examine  even,-  case  in  which  a  small  eustachian 
catheter  can  be  used,  and  in  any  case  so  deformed  that  this 
instrument  cannot  be  used  some  nasal  operation  is  absolutely 
necessary  for  other  reasons  than  examination.  The  same 
statement  is  true  in  regard  to  the  use  of  instruments  for  treat- 
ment. It  would  be  useless  to  attempt  any  treatment  and  foolish 
to  expect  any  lasting  results  in  any  case  of  epipharvngeal  and 
aural  disease  where  there  was  such  deformity  of  the  nose  as 
to  block  either  nasal  passage. 

For  the  treatment  of  the  eustachian  tube  the  'scope  is  car- 
ried through  the  opposite  side  of  the  nose  from  that  of  the 
tube  to  be  treated,  and  when  the  area  of  the  tvibe  is  brought 
into  view  the  instruments  for  treatment  are  carried  throusfh 
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the  side  of  the  nose  corresponding-  to  the  tube  to  be  treated. 

I  have  devised  appHcators  for  the  epipharynx  as  well  as  for 
the  lumen  of  the  tube,  and  have  made  forceps  and  curettes 
which  I  have  found  to  work  satisfactorily  in  removing  growths 
in  and  about  the  eustachian  tube.  I  have  also  designed  a 
syringe  for  carrying  liquids  into  the  tube,  but  have  not  as  yet 
had  sufficient  experience  with  it  to  know  of  its  value.  In 
making  applications  into  the  tube  much  care  should  be  used 
so  as  not  to  injure  the  mucous  membranes.  This  I  believe  to 
be  of  great  importance,  for  bruises  or  abrasions  will  result 
in  a  condition  worse  than  we  are  endeavoring  to  relieve.  I 
have  found  the  cotton-tipped  bougie  to  be  of  great  service 
and  to  produce  all  the  good  results  possible  to  be  obtained  with 
others,  without  the  poor  results  which  sometimes  follow  the 
use  of  other  instruments. 

In  all  cases  of  severe  acute  or  chronic  inflammation  of  the 
eustachian  tube  with  much  swelling  and  occlusion,  we  have 
been  careful  to  make  our  first  applications  in  and  about  the 
orifice  of  the  tube  only,  and  have  not  carried  them  into  the 
tube  until  we  were  sure  of  drainage  at  the  orifice.  We  have 
tried  and  are  now  using  various  solutions,  but  have  found  that 
a  solution  of  argyrol  has  produced  more  marked  results  with- 
out producing  any  injurious  eflfects  than  any  other  drug. 
There  have  been  a  few  cases  where  silver  nitrate  solution  has 
apparently  been  of  great  service,  but  in  some  cases  the  reaction 
has  been  too  marked,  and  until  our  knowledge  is  greater  I 
believe  we  must  use  this  drug  with  considerable  care. 

Adhesive  bands  and  growths  in  the  lateral  fossae  can  usually 
be  easily  removed  by  the  curette,  but  occasionally  we  meet 
tissue  so  hard  that  a  cutting  forceps  is  necessary.  Soft  bands 
can  be  broken  by  the  finger,  but  we  have  found  that  they  are 
much  more  liable  to  readhere  than  when  removed  by  the 
curette  or  forceps. 

In  the  cases  of  hypertrophy  of  the  posterior  end  of  the  tur- 
binate we  can  now  see  just  where  to  adjust  the  snare  and  can 
remove  as  much  and  only  as  much  as  we  wish.  The  posterior 
end  of  the  lower  turbinate  quite  frequently  presses  ujwn  the 
anterior  border  of  the  eustachian  tube,  and  many  of  these 
patients  complain  of  a  rumbling  tinnitus  which  is  often  relieved 
as' soon  as  a  portion  of  the  hypertrophy  is  removed. 

As  in  other  mucous  membranes,  all  degrees  of  inflammation 
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from  the  slightest  injection  to  the  most  intense  swelling  are 
found.  In  some  cases  the  tube  is  practically  obliterated  by 
an  edematous  swelling.  We  have  occasionally  found  atrophy 
with  the  formation  of  crusts  in  the  tube,  giving  the  appearance 
of  atrophy  of  the  pharynx.  In  suppurative  middle  ear  disease, 
pus  is  frequently  found  in  and  discharging  from  the  tube. 
The  mucous  membrane  on  the  floor  and  anterior  wall  of  the 
tube  swells  more  easily  and  to  a  more  marked  degree  than  that 
of  the  rest  of  the  tube.  At  times  the  floor  nearly  fills  the 
lumen  of  the  tube. 

In  acute  inflammations  the  mucous  membranes  may  be  as 
injected  and  swollen  as  in  chronic  cases,  but  the  acute  cases 
are  more  frequently  reduced  temporarily  by  cocain  and  adre- 
nalin, while  the  chronic  cases  are  much  less  aflfected  by  these 
drugs. 

Growths  in  Rosenmiiller's  fossae  and  upon  the  cushion  of 
the  tube  are  comparatively  common,  but  within  the  tube  they 
are  rare.  I  have  found  but  two.  One  of  them  completely 
filled  the  lumen  of  the  tube  and  was  attached  to  the  floor 
posteriorly.     It  was  found  to  be  a  myxoma. 

Adhesions  between  the  cushion  of  the  tube  and  the  posterior 
boundary  of  the  lateral  fossa  of  the  pharynx  are  common  and 
are  often  productive  of  aural  symptoms,  especially  tinnitus. 
Adenoid  tissue  commonly  fills  the  fossa  and  quite  frequently 
is  found  extending  to  the  cushion  of  the  tube,  and  in  a  few 
cases  even  extending  into  the  lumen  of  the  tube.  In  children 
large  adenoids  not  only  press  upon  the  cushion  of  the  tube  but 
greatly  restrict  its  movements.  In  many  cases  the  lumen  of 
the  tube  is  covered  during  deglutition.  Adenoid  tissue  in  the 
adult  is  much  more  frequently  extensive  in  amount  and  a 
source  of  trouble  to  the  tubes  than  is  indicated  by  the  ix)s- 
terior  nasal  mirror.  We  have  found  two  cases  of  posterior 
nasopharyngeal  abscess.  One  of  these  cases,  in  a  man  of  27 
years,  although  causing  pressure  upon  the  cushion  of  the 
right  tube,  did  not  sho^v  in  the  posterior  nasal  mirror,  and 
gave  simply  a  spongy  feel  to  the  finger.  Dr.  Emerson,  who 
saw  the  case  with  me,  questioned  the  diagnosis.  The  abscess 
was  opened  through  the  right  nostril  and  fully  a  dram  of  pus 
was  evacuated.  We  failed  to  get  a  culture,  although  the  swab 
was  carried  into  the  abscess  cavity. 

Another   abscess,   situated   centrally   in   the   epipharvngeal 
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vault  just  behind  the  base  of  the  vomer,  was  found  in  a  girl 
of  19  years  of  age.  It  was  about  the  size  of  a  small  grape 
and  appeared  similar  to  an  adenoid  growth  in  the  nasopharyn- 
geal mirror.  The  nasopharyngoscope  showed  that  it  was 
probably  an  abscess.  It  was  opened  through  the  nose  and 
about  half  a  dram  of  pus  evacuated.  The  pus  was  very  thick 
and  showed  a  mixed  infection.  This  patient  sought  relief 
from  a  thumping  tinnitus  of  several  months'  duration  in  both 
ears.  The  eustachian  tubes  were  somewhat  inflamed,  but  were 
apparently  free.  There  was  considerable  restriction  of  motion. 
The  membranae  tympanorum  were  apparently  normal.  The  tin- 
nitus subsided  in  five  days  after  the  abscess  was  opened,  and 
there  were  no  symptoms  at  the  end  of  the  month,  when  the 
last  examination  was  made. 

Among  all  the  cases  I  have  examined,  hypertrophy  of  the 
posterior  end  of  the  turbinate  was  found  in  54  cases.  In  17  of 
these  cases  the  turbinate  was  so  large  as  to  press  upon  the 
anterior  lip  of  the  tube,  and  in  one  case  nearly  the  whole  tube 
was  covered  by  a  large  lower  turbinate. 

In  a  case  of  severe  and  protracted  tinnitus  in  a  man  of  32 
years  who  had  been  treated  without  relief  for  several  years, 
a  very  large  lower  turbinate  pressed  upon  the  anterior  wall 
of  the  tube,  while  an  adenoid  about  the  size  of  a  marble  rested 
upon  the  cushion  of  the  tube.  The  mucous  membrane  of  the 
whole  tube  was  swollen,  injected,  and  granular.  The  middle 
ear  showed  a  typical  chronic  inflammatory  process.  Removal 
of  the  adenoid  and  turbinal  hypertrophy  was  followed  by  some 
improvement,  but  as  the  symptoms  were  quite  severe  at  the 
end  of  six  weeks,  treatment  of  the  tube  was  begun,  and  in  five 
weeks  the  symptoms  had  disappeared. 

Two  cases  of  epipharyngeal  polyps  were  found ;  one  of  these 
nearly  filled  the  epipharynx  and  entirely  covered  the  right 
eustachian  tube.  The  other  polyp  was  smaller  but  also  cov- 
ered the  right  eustachian  tube.  This  was  attached  by  a  small 
pedicle  to  the  posterior  end  of  the  middle  turbinate. 

Swellings  in  and  about  the  lateral  fossa  may  seem  to  be  of 
little  importance  until  the  patient  swallows,  then  there  is  often 
shown  to  be  a  marked  restriction  of  the  movement  in  and 
about  the  eustachian  tube. 

In  chronic  suppurative  sinusitis  of  the  nose,  the  mucous 
membrane  of  the  epipharynx  and  eustachian  tube  is  frequently 
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•of  the  same  beefy  appearance  as  that  of  the  posterior  pharyn- 
:geal  wall.  Purulent  crusts  are  often  in  the  lateral  fossa  and 
sometimes  in  the  lumen  of  the  tube. 

Cardiac  and  renal  diseases  often  produce  that  condition  of 
passive  congestion  which  we  find  in  the  other  tissues.  We 
have  been  unable  to  obtain  any  apparent  results  from  local 
treatment  in  this  class  of  cases. 

In  cases  of  gouty  diathesis  we  have  generally  found  angry- 
looking  swollen  mucous  membranes.  There  is  the  same  general 
appearance  of  the  whole  epipharynx  and  eustachian  tube  which 
we  so  frequently  find  in  the  pharynx  and  larynx. 

Chronic  indigestion  and  constipation  frequently  produce  a 
condition  of  the  epipharynx  resembling  the  gouty  type. 

I  have  found  but  one  case  of  diphtheritic  membrane,  and  in 
this  case  the  membrane  covered  the  posterior  ends  of  the 
"turbinate  and  much  of  the  epipharynx,  even  extending  over 
and  into  the  right  eustachian  tube.  In  the  right  ear  was  a  very 
severe  acute  suppurative  process.  The  Klebs-Loeffler  bacillus 
was  present,  both  in  the  epipharynx  and  in  the  pus  from  the 
middle  ear. 

We  have  seen  two  cases  of  syphilitic  disease  of  the  epi- 
pharynx ;  one  a  mucous  patch  on  the  floor  of  the  tube,  and 
the  other  an  ulceration  between  the  lower  turbinate  and  the 
anterior  lip  of  the  tube.  Both  of  these  patients  showed  other 
manifestations  of  syphilis  and  both  cases  absolutely  healed 
under  mercurial  treatment. 

It  would  take  far  more  time  to  adequately  describe  the  cases 
of  acute  middle  ear  with  bulging  membranes  than  I  can  give  to 
this  whole  series.  I  have,  therefore,  tabulated  these  cases  as 
correctly  as  possible  to  give  a  general  idea  of  the  conditions 
and  results  and  will  here  simply  briefly  review  the  chart. 

For  the  same  reason  the  other  cases  are  here  briefly  re- 
viewed, but  I  hope  later  to  present  a  more  complete  study  of 
the  various  conditions,  giving  a  separate  paper  for  each  class. 

In  all  there  were  31  cases  of  acute  secreting  middle  ear.  The 
youngest  was  6  years  old,  and  the  oldest  w^as  64.  The  attacks 
varied  from  a  few  hours  to  several  days.  All  of  the  cases 
when  examined  showed  bulging  membranes,  and  would  have 
ordinarily  been  incised.  They  were  all  treated  by  applying 
cocain  and  adrenalin  to  nose,  nasopharynx  and  eustachian 
tube,  and  after  a  few  moments  applying  argyrol  to  the  lumen 
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of  the  tube.  As  you  will  s€e  by  examining  the  chart,  the 
majority  of  the  cases  were  relieved  of  the  distressing  symp- 
toms as  completely  as  by  paracentesis,  and  nearly  all  were 
saved  a  discharging  ear.  The  convalescence  was  also  much 
shorter  than  in  similar  cases  where  paracentesis  is  performed. 
There  were  only  two  cases  which  were  not  relieved.  One  of 
these.  No.  7,  was  at  first  relieved  and  suffered  a  relapse ;  three 
days  later  the  membrane  ruptured. 

In  case  No.  13,  I  was  unable  to  obtain  relief  of  signs  or 
symptoms,  so  I  p>erformed  paracentesis. 

What  must  now  be  done  is  to  observe  simultaneously  an 
equal  number  of  cases  with  and  without  this  line  of  treatment, 
the  untreated  cases  acting  as  controls.  There  must  also  be 
a  bacteriologic  examination  of  all  secretions.  It  was  impossible 
for  me  to  investigate  this  series  as  thoroughly  as  I  would  have 
liked,  as  there  were  so  many  cases  to  examine  and  study.  I  am 
now  studying  cases  of  acute  purulent  middle  ear  and  rupture 
of  the  membrane,  and  although  to  this  line  of  cases  I  have  not 
as  yet  given  sufficient  study  to  draw  anything  like  definite 
conclusions,  I  am  of  the  opinion  that  we  are  gaining  much  in 
treating  the  tube  while  we  are  treating  the  middle  ear.  A 
patent  tube,  if  possible  to  obtain,  must  help  to  drain  the  middle 
ear  as  well  as  to  prevent  added  infection  from  the  epipharynx. 
If  we  can  restore  and  m^aintain  the  function  of  the  cilia  of  the 
tube  we  have,  I  believe,  gained  much. 

We  have  classed  all  of  the  suppurative  cases  with  perfor- 
ation of  the  drum  membrane  as  acute  when  they  have  not 
discharged  six  weeks,  and  as  chronic  when  they  have  dis- 
charged longer  than  six  weeks.  In  a  large  number  of  these 
suppurative  cases  there  was  adenoid  present  in  the  epipharynx. 
In  nearly  all  the  mucous  membrane  of  the  tube  was  swollen. 
In  some  it  was  of  a  granular  appearance.  In  a  few  pus  could 
be  seen  coming  from  the  tube. 

We  have  treated  26  cases  of  acute  suppurative  middle  ear 
with  ruptured  membranes  without  signs  of  mastoid  complica- 
tion, and  8  cases  which  showed  mastoid  involvement.  These 
cases  had  discharged  from  a  few  hours  to  six  weeks.  The 
youngest  patient  was  4  and  the  eldest  was  68  years  of  age. 
In  nine  cases  both  ears  were  suppurative. 

Among  those  43  suppurative  ears  there  were  all  degrees  of 
severity,  and  the  length  of  time  from  the  beginning  of  treat- 
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ment  to  the  healing  of  the  membrane  varied  from  5  days  to  7 
weeks.  Two  of  the  mastoids  demanded  operation.  Four 
cases  were  not  cured. 

Of  the  chronic  cases  there  have  been  20  with  a  discharge  of 
pus,  14  in  which  there  was  granulation  tissue  present,  13  with 
necrosis,  11  where  symptoms  and  signs  demonstrated  a  mastoid 
complication.  Three  of  the  mastoid  cases  also  showed  necrosis 
in  the  middle  ear,  and  in  four  granulations  were  present  in  the 
middle  ear. 

In  11  of  the  chronic  cases  both  ears  were  suppurative.  This 
made  69  chronic  suppurative  middle  ears  observed.  In  all  of 
these  suppurative  cases  the  usual  middle  ear  treatment  was 
used  as  well  as  the  treatment  by  the  eustachian  tube.  In  24 
of  these  cases  adenoid  tissue  was  removed  from  the  lateral 
fossae  and  in  a  number  this  adenoid  tissue  extended  over  the 
cushion  of  the  tube. 

Five  of  the  mastoid  cases  were  later  operated  upon.  Four 
apparently  subsided  as  the  membranae  tympanorum  healed  and 
no  inflammatory  signs  remained. 

Two  continued  to  discharge  after  six  weeks'  treatment  and 
refused  to  be  operated  upon.  Seven  of  the  necrosis  cases  were 
cured.    Six  continued  to  discharge. 

Nine  of  the  granulating  ears  were  relieved  and  six  resisted 
treatment. 

Of  the  31  simple  chronic  suppurations,  14  were  healed. 
Eight  were  relieved,  and  nine  were  not  apparently  relieved. 

Of  the  chronic  catarrhal  cases,  166  presented  thickened 
membranes.  27  showed  a  thin  atrophied  membrane,  42  a  re- 
tracted but  otherwise  an  apparently  normal  membrane,  and  51 
showed  cicatricial  tissue  and  should  perhaps  be  classed  with 
the  suppurative  group,  as  they  are  the  result  of  suppurative 
process.  In  this  series,  among  those  classed  as  thickened 
membrane,  there  were  63  in  whom  both  membranes  were 
thickened  and  one  thin  membrane.  Five  with  one  membrane 
simply  retracted,  12  with  signs  of  ol  '  suppurative  process  in 
one  ear. 

Of  the  symptoms  associated  with  the  chronic  catarrhal  ears, 
tinnitus  was  the  most  frequently  relieved.  The  hearing  was 
also  much  more  frequently  improved  than  by  other  methods  of 
treatment.  There  were  2  cases  of  severe  vertigo  in  this  group, 
and  they  were  entirely  cured. 
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In  closing  I  wish  to  emphasize  the  importance  of  being  able 
to  examine  the  epipharynx  easily  and  thoroughly  and  to  treat 
any  pathologic  conditions  by  the  aid  of  vision. 

I  wish  also  to  impress  the  necessity  for  careful  and  extensive 
study  of  the  pathology  of  this  region,  the  association  of  aural 
disease  with  this  pathology,  and  the  results  of  treatment  both 
upon  the  local  condition  and  upon  the  resulting  aural  diseases. 

Having  attempted  more  than  I  ought  in  the  time  given  and 
having  to  limit  the  length  of  this  paper  I  have  been  obliged  to 
generalize  to  quite  an  extent  and  to  omit  much  which  I  would 
like  to  have  and  which  should  be  presented. 

This  work  has  convinced  me  that  we  shall  accomplish  much 
in  the  future  which  we  have  been  unable  to  do  in  the  past. 
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DESCRIPTION   OF   COLORED   PLATES. 

1.  Normal  tube. 

2.  Bands  across  lateral  fossa. 

3.  Adenoid  tissue  extending  over  cushion  of  tube. 

4.  Hard  fibrous  polyp  attached  to  posterior  wall  of  lateral  fossa. 

5.  Swelling  of  floor  of  tube. 

6.  Angiomatous  appearance  of  middle  turbinate.    Deformed  tube. 

7.  Adenoid  pressing  on  top  of  tube.     Hypertrophied  lower  turbi- 
nate on  anterior  lip. 

8.  Hypertrophy  of  mucous  membrane  of  tube. 

9.  Anterior  swelling  of  membrane  of  tube. 

10.  Syphilitic  ulcer  of  anterior  lip. 

11.  Diphtheria  of  tube. 

12.  Syphilitic  ulceration  floor  of  tube. 

13.  Myxoma  in  tube. 

14.  Ligamentous  band  from  anterior  lip  of  tube  to  nasal  septum. 

15.  Pus  discharging  from  tube. 

16.  Large  turbinate  pressing  on  tube. 

17.  Deformed  tube.     Upper  end  of  cushion  wanting. 

18.  Deformed  tube.     Large  posterior  turbinate. 

19.  Adenoid  in  vault  of  epipharynx. 

20.  Stenosis  of  orifice  of  the  tube. 

21.  Epipharyngeal  polyp  covering  eustachian  tube. 

22.  Deformed  orifice.     Nearly  stenosed  at  isthmus. 

23.  Considerable  atrophy  of  mucous  membrane. 

24.  Marked  hypertrophy  of  posterior  end  of  lower  turbinate. 

25.  Angiomatous  lower  turbinate. 

26.  Papillomatous  growth  on  cushion  of  tube. 

27.  Adenoid  tissue  covering  upper  portion  of  tube. 

28.  Epipharyngeal  abscess  covering  the  upper  portion  of  tube. 

29.  Adhesions  across  lateral  fossa. 

30.  Adenoid  growth  in  lateral  fossa. 

31.  Marked  deformity  of  tube  associated  with  chronic  suppura- 
tion of  ear. 

32.  Very  prominent  tube. 

33.  F*irm  fibrous  growth  on  cushion  and  in  fossa. 

34.  Acute  inflammation  of  tube.     Double  anterior  lip. 

35.  Acute  inflammation  of  tube.     Lumen  closed. 

36.  Walls  of  lateral  fossa  in  contact.     Hypertrophied  lower  tur- 
binate pressing  on  anterior  lip. 

37.  Pus  dropping  from  sphenoid  opening. 

38.  Sphenoid  openings. 

39.  Epipharyngeal  polyp. 

40.  Hypertrophied  posterior  end  of  middle  turbinate. 

41.  Ethmoid  cells  after  removal  of  middle  turbinate. 

42.  Small  polyps  in  middle  fossa. 

43.  Large  polyp  in  middle  fossa. 

44.  Polyps  in  posterior  ethmoid  cells  after  removal  of  middle  tur- 
binate. 

45.  Floor  of  antrum  of  Highmore,  tooth  projecting. 

46.  Lat^al  wall  of  epipharynx  in  a  case  of  peritonsillar  abscess. 

47.  Opening  through  outer  wall  of  lower  fossa  into  antrum  of 
Highmore. 

48.  Sharp  spur  at  about  junction  of  middle  and  posterior  third  of 
septum. 
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THE  ACTUAL  CAUTERY  IN  THE  TREATMENT- OF 
LOCALIZED  TUBERCULOUS  LESIONS. 

By  George  B.  Wood,  M.  D., 

Philadelphia. 

For  some  time  I  have  felt  that  the  actual  cautery,  and 
preferably  the  platinum  wire  heated  by  electricity,  is  by  far 
the  most  effective  method  of  combating  tuberculosis  of  the 
upper  respiratory  tract.  The  striking  results  which  have  fol- 
lowed its  use  in  cases  of  pharyngeal  tuberculosis  have  con- 
firmed my  belief  in  its  efficiency.  If  a  pharyngeal  lesion  is 
not  too  extensive  and  can  be  reached  by  the  heat,  I  am  of  the 
opinion  that  if  treated  with  the  cautery  it  will  in  all  cases  heal 
promptly,  at  least  such  has  been  my  experience. 

The  good  results  following  the  use  of  the  cautery  are  equally 
great  in  the  larynx,  provided  the  lesion  is  so  placed  as  to  make 
it  accessible  to  the  action  of  the  heat.  The  beneficial  action  of 
the  cautery  seems  to  reach  distinctly  beyond  the  area  of 
destruction,  and  the  resulting  scar  does  not  appear  to  be  easily 
reinvaded. 

Last  fall  I  removed  with  the  cautery  snare  for  diagnostic 
purposes,  a  suspicious  looking  tonsil  from  an  arrested  case  of 
pulmonary  tuberculosis.  The  portion  of  the  tonsil  removed 
showed  extensive  typical  tonsillar  tuberculosis,  consisting  of 
minute  young  tubercles  scattered  throughout  its  extent.  Five 
days  later  I  removed  the  rest  of  the  tonsil.  The  result  of  this 
last  piece  of  tonsil  was  most  interesting  and  led  me  to  make 
a  small  series  of  experiments  on  guinea  pigs.  The  scar  in  the 
portion  of  tonsil  removed  was  surprisingly  large  and  appar- 
ently already  made  up  of  well  developed  fibrous  tissue,  and 
only  after  the  examination  of  a  considerable  number  of  sec- 
tions did  I  finally  discover  a  single  small  miliary  tubercle,  and 
this  seemed  to  be  already  undergoing  fibroid  change. 
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EXPERIMENTS   ON   GUINEA   PIGS. 

The  object  of  these  experiments  was  to  determine  the 
histologic  appearance  of  a  cautery  wound  made  through  a 
tuberculous  lesion.  The  series  is  somewhat  short,  but  dem- 
onstrates certain  peculiarities  in  the  healing  of  the  wound 
which  are  important  in  relation  to  the  cure  of  a  localized 
•tuberculous  lesion.  It  was  desired  to  produce  a  superficial 
localized  tuberculous  lesion.  For  this  purpose  an  attenuated 
culture  of  human  tubercle  bacilli  which  had  been  grown 
through  five  generations  on  artificial  media  was  used.  The 
•culture  from  which  the  bacilli  were  taken  was  three  weeks  old. 

On  February  15th  one  c.c.  of  an  emulsion  of  the  above 
•culture  was  injected  just  beneath  and  into  the  skin  of  the 
abdomen  of  three  guinea  pigs.  Each  pig  was  inoculated  on 
each  side  of  the  abdomen  so  as  to  make  two  distinct  and 
separate  lesions. 

On  March  7th  pig  No.  1  showed  marked  induration  of  the 
inoculated  areas,  and  on  the  left  side  there  was  some  sloughing 
in  the  center  of  the  lesion.  About  three-fourths  of  the  lesion 
was  cut  out  on  the  left  side,  and  about  half  the  lesion  on  the 
right  side  was  destroyed  with  the  electric  cautery.  'The  piece 
of  skin  removed  from  the  left  side  was  hardened  in  Zenker's 
solution  imbedded  in  parafiin  and  sections  stained  with  hema- 
toxylin and  eosin.  These  sections  showed  a  large  central  lesion 
of  epitheloid  cells  with  slight  necrosis  in  the  center ;  surround- 
ing this  were  a  few  isolated  discrete  tubercles  composed  of 
epitheloid  cells.  There  was  very  little  tendency  to  the  forma- 
tion of  giant  cells  and  there  were  numerous  polymorphonuclear 
cells  scattered  throughout  the  central  lesions  and  massing  on 
the  surface. 

On  March  13th  the  animal  was  killed,  the  lesions  removed 
and  hardened  in  Zenker's  solution.  Sections  were  stained 
with  hematoxylin  and  eosin  and  also  with  Mallory's  connective 
tissue  stain.  Macroscopically  the  lesion  which  had  been  cut 
showed  advance  and  the  skin  was  apparently  adherent  to  the 
abdominal  muscles,  but  there  were  no  tubercles  on  the  neigh- 
1x>ring  peritoneum.  The  burnt  lesion  macroscopically  appeared 
to  be  heal'ng  and  was  not  adherent  to  the  underlying  muscle 
tissue. 

Under  the  microscope  the  cut  lesion  showed  the  ordinary 
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histologic  appearance  of  tuberculosis  without  the  formation 
of  giant  cells.  There  was  considerable  necrosis,  some  extension 
into  the  surrounding  muscle  tissue  and  some  new  fibrous  tissue. 
There  were  a  few  new- formed  blood  vessels,  but  no  marked 
inflammatory  reaction. 

The  burned  lesions  showed  considerable  tuberculous  tissue, 
but  around  the  margin  where  the  slough  following  the  cauter- 
ization had  come  away  there  was  a  marked  inflammatory  reac- 
tion. There  were  numerous  new  blood  vessels,  most  of  them 
were  filled  with  blood,  and  the  formation  of  new  fibrous  tissue 
was  very  marked.  Outside  of  this  zone  of  reaction  the  tubercu- 
lous tissue  appeared  apparently  unaltered,  and  there  were  some 
tubercles  in  the  surrounding  muscle. 

Pig  Xo.  2,     March  28th  cauterized  both  abdominal  lesions. 

!March  31st.  Pig  killed.  The  skin  lesions  were  removed  and 
hardened  in  Zenker's  solution.  Sections  were  stained  in  hem- 
atoxylin and  eosin.  The  inguinal  lymph  glands  were  enlarged 
and  caseous.  On  both  abdominal  lesions  the  eschar  was  still 
adherent  and  there  seemed  to  be  a  slight  shrinking  in  size  of 
the  tuberculous  area  since  they  had  been  burned. 

Microscopically  the  lesion  showed  a  considerable  area  of 
tuberculosis,  unaltered  except  in  a  zone  surrounding  the  base 
of  the  eschar.  Here  the  inflammatory  reaction  was  fairly  well 
marked  and  the  new  blood  vessels,  while  not  so  numerous  as 
in  the  burned  lesion  of  pig  No.  1,  formed  a  distinct  zone,  many 
of  them  being  filled  with  blood.  There  was  some  tuberculous 
infiltration  of  the  surrounding  muscle  tissue. 

Pig  Xo.  3.  March  26th  cauterized  both  abdominal  lesions 
and  punctured  an  enlarged  right  inguinal  lymph  gland  with 
cautery  point .  The  node  was  completely  caseous,  a  large  quan- 
tity of  the  material  escaping  when  the  platinum  point  went 
through  the  capsule. 

April  17th.  Pig  killed.  The  lesions  in  the  abdominal  wall 
and  the  left  inguinal  lymph  gland  were  removed  and  placed  in 
Zenker's  solution.  Sections  were  stained  with  hematoxylin 
and  eosin  and  Mallory's  connective  tissue  stain.  Macroscopic- 
ally  the  lesion  on  the  left  side  of  the  abdomen  showed  a  healthy, 
shallow,  raw  surface  without  induration,  and  probably  was 
caused  by  breaking  a  partially  healed  wound  by  rough  handling. 
The  wound  in  the  right  side  of  the  abdomen  was  so  nearly 
healed  that  it  was  difficult  to  find  tmtil  the  hair  had  been  re- 
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moved.  There  was  a  slight  induration  along  the  scar,  and  at 
one  end  there  was  a  small  crust,  which  showed  the  wound  had 
not  completely  healed.  There  was  a  beginning  general  miliary 
tuberculosis. 

Histologically  the  left  wound  appeared  as  a  shallow  ulcer 
with  a  small  amount  of  necrosis  on  the  surface  and  numerous 
polymorphonuclear  leucocytes.  There  was  some  tuberculous 
tissue  in  the  immediate  neighborhood,  as  evidenced  by  the 
presence  of  epitheloid  cells.  The  right  wound  showed  a  healed 
surface  with  a  rather  large  deposit  of  fibrous  tissue,  but  un- 
derneath this  a  small  area  of  epitheloid  cells.  The  inguinal 
lymph  gland  showed  a  small,  healed  punctate  scar,  but  it  was 
so  completely  caseous  that  the  histologic  study  did  not  show 
anything  of  interest. 

SUMMARY. 

In  three  days  after  the  cauterization  of  a  low  grade  tuber- 
culous lesion  there  developed  a  distinct  zone  of  inflammatory 
reaction  around  the  area  of  destruction.  This  reaction  was 
manifest  by  the  presence  of  newly  formed  blood  vessels,  con- 
gestion and  fibroblasts.  Beyond  this  zone  of  reaction  the 
tuberculous  process  seemed  unaltered.  In  six  days  the  zone 
of  reaction  was  much  more  marked,  the  blood  vessels  being 
more  numerous  and  larger,  and  there  was  a  distinct  deposit 
of  fibrous  tissue  between  the  epitheloid  cells  of  the  tuberculous 
mass.  The  tuberculous  process  beyond  the  zone  of  reaction 
was  apparently  unaltered  except  that  it  seemed  for  some  reason 
less  in  extent.  In  twenty  days  the  lesions  were  to  the  naked 
eye  almost  healed.  A  fibrous  cicatrix  had  formed  in  the  zone 
of  the  inflammatory  reaction,  and  though  there  was  some 
tuberculous  tissue  still  present  beneath  the  scar,  the  amount 
was  very  small  and  becoming  gradually  cicatrized. 

These  few  experiments  seem  to  have  substantiated  certain 
clinical  observations  as  regard  to  the  use  of  the  cautery  in 
treating  localized  tuberculosis.  There  is  no  doubt  that  a 
retarding  influence  is  exerted  beyond  the  area  actually  de- 
stroyed by  the  hea:t.  We  know  that  a  tuberculous  nodule 
heals  by  cicatrization,  and  therefore  anything  that  aids  in  the 
formation  of  fibrous  tissue  aids  in  the  cure  of  the  disease. 
Further,  by  the  induction  of  acute  inflammation  with  the  sub- 
sequent formation  of  new  blood  vessels,  nutrition  is  brought 
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to  a  part  which  would  otherwise  break  down  into  a  necrotic 
mass  because  of  a  lack  of  sufficient  food  to  nourish  the  tissues. 
Again,  the  eschar  produced  by  the  burning  prevents  reinocula- 
tion  until  the  tissue  has  become  sufficiently  resistant  to  protect 
itself.  Also  the  cauterization  seals  the  lymphatics  and  blood 
vessels,  thereby  preventing  a  spread  of  the  disease  either  locally 
through  the  lymph  system  or  generally  through  the  blood 
vessels. 


XXXIX. 

THE  AIORE  EFFICIENT  METHODS  OF  AURAL. 
MASSAGE. 

By  Alex.  Randall,  M.  D., 
Philadelphia. 

The  theme  chosen  could  hardly  be  less  novel,  not  only 
because  Simeon  in  the  11th  Century  headed  a  long  list  of" 
writers  on  the  subject,  but  because  late  years  have  seen  so 
many  articles  and  inventions  in  the  matter  that  now  the  appli- 
ances actuated  by  mouth-,  hand-,  hydraulic-,  or  electric-power- 
are  almost  as  numerous  as  the  users  or  even  as  the  patients 
submitted  to  them.  It  is  because  of  the  bewildering  wealth 
of  material  and  the  diversity  of  views  expressed,  that  I  shall 
essay  to  winnow  out  some  of  those  points  which  have  best  met 
the  needs  of  my  experience.  Others  have  doubtless  as  much 
right  to  enunciate  conclusions  differing  from  mine ;  but  I 
believe  that  those  who  have  not  yet  crystalized  an  experience 
of  their  own,  will  find  my  suggestions  helpful. 

Amidst  the  variety  of  apparatus,  there  is  some  risk  that  the- 
principles  may  be  lost  sight  of  and  the  practice  consist  mainly 
in  turning  upon  the  patient  some  especially  commended  mas- 
seur. So  it  will  be  well  to  recall  that  the  ideal  form  of  massage 
is  that  by  the  voice,  even  though  few  will  undertake  to  use  it 
rightly.  Yet  there  are  cases  credibly  reported  in  which  an 
adult  reared  as  a  deaf-mute  has  had  his  vestiges  of  hearing 
so  developed  by  a  devoted  wife's  persistent  use  of  her  voice 
that  it  has  become  possible  for  him  to  hear  and  understand  an 
unseen  speaker  in  another  room.  But  this  is  an  electric  age;- 
and  that  man  is  regarded  as  quite  fossilized  who  undertakes 
to  use  the  voice  for  any  such  purpose  except  through  the 
medium  of  some  up-to-date  microphone.  Twenty  years  ago 
a  competitor  for  the  Lanval  prize  fairly  proved  that  the 
microphone  has  no  practical  value  for  the  deaf  and  its  inventor* 
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is  said  to  prefer  a  big  tin  trumpet.  But  thousands  are  spent 
annually  in  advertising  the  wonders  wrought  by  such  instru- 
ments, doubtless  with  a  profit  of  tens  of  thousands  to  the 
advertisers. 

It  is  too  generally  ignored  that  the  benefit  of  the  telephone, 
of  whatever  form,  is  in  "transposing"  the  pitch  of  the  conver- 
sational voice  out  of  its  ill-heard  register  into  a  higher  key 
where  the  listener's  hearing  is  little,  if  at  all  impaired. 

The  magnification  of  the  sound  is  usually  a  drawback,  being 
of  the  sounds  least  desired ;  and  it  can  be  distinctly  detrimental. 
The  usually  attenuated  sounds  transmitted  by  the  telephone 
can  be  exhausting  to  the  ear,  if  only  because  of  the  attention 
required  to  hear  them  amid  any  irrelevant  sounds  and  because 
of  the  jarring  noises  sometimes  intercurrent.  The  massage 
value  of  sucii  tones  is  minimal,  since  their  pitch  is  often  such 
as  to  allow  them  to  pass  directly  through  the  drumhead  to 
cause  molecular  vibrations  at  the  fenestra,  with  little  or  no 
vibrations  of  the  chain  of  ossicles. 

Most  of  what  has  been  accomplished  with  massage-appar- 
atus we  owe  to  Siegle  (Deutsche  KUnik,  1864),  whose  pneu- 
matic otoscope  remains  one  of  the  best  appliances  at  our 
command.  A  bulb  excels  his  earlier  method  of  giving  the 
pressure  and  suction,  although  we  are  generallv  wise  to  use 
no  more  force  than  can  be  obtained  by  the  mouth,  i.  e..  prob- 
ably about  5  pounds  of  positive  and  negative  pressure.  Under 
its  use  the  response  of  the  tympanic  tissues  can  be  in  great 
measure  seen,  both  as  to  their  mobility  and  their  injection, 
under  such  stimulation.  The  criticism  has  been  advanced 
that  all  congestion  is  harmful  and  tends  to  further  sclerotic 
changes.  On  the  contrary,  we  have  no  other  means  so  capable 
of  obtaining  absorption  of  pathologic  exudates.  Whoever 
has  studied  in  the  eye  the  absorption  wrought  by  dionin,  or 
the  clearing  of  corneal  opacities  under  massage  with  ung. 
hydrargA-ri  oxidi  flav.,  can  readily  refute  such  a  mistaken 
claim.  That  the  massage  can  be  abused  only  proves  its 
potency,  unless  it  can  be  shown  that  it  cannot  be  employed 
without  excessive  action.  Examination  of  the  ear  shortly 
after  such  congestive  response  demonstrates  that  injection 
has  soon  disappeared;  and  the  main  value  which  I  claim  for 
my  method  of  spraying  dionin  f>er  catheter  is  that  its  conges- 
tion of  the  tympanic  mucosa  serves  to  promote  absorption  of 
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the  pseudo-anchylotic  bands  or  thickenings.  The  pneumatic 
speculum  should  not  be  too  deeply  introduced,  should  not  press 
too  much  on  the  veins  of  the  front  wall,  damming  up  the 
tympanic  effluent  (although  some  of  this  is  advantageous,  as  in 
Politzer's  plugging  of  the  canal  in  the  hope  of  causing  absorp- 
tion of  the  air  outside  as  well  as  within  the  drumhead)  ;  but 
too  marked  a  "passive  hyperemia'*  might  cause  extravasations. 
A  bit  of  rubber  tubing  should  usually  be  placed  on  the  tip  of 
the  speculum  to  insure  gentle  air-tight  closure  of  the  meatus 
without  bruising;  the  bulbous  tip  of  the  Delstanche  and  other 
instruments  is  rarely  so  good. 

Some  writers  have  so  little  grasped  the  principles  of  the  use 
of  the  masseur  as  to  deny  that  any  appliance  except  some 
modification  of  their  own  permits  of  suction.  Any  form  of 
the  instrument,  simple  or  complex,  can  be  made  to  give  positive 
or  negative  pressure,  or  both.  Individual  preference  will 
modify  the  instrument  in  various  details — for  myself  I  much 
prefer  the  magnifying  form  as  making  quickly  clear  many 
details  of  the  fundus  which  might  escape  even  prolonged 
study  of  the  unenlarged  tissues.  The  pertinent  fact  is  that 
valuable  massage  of  the  drumhead  and  ossicular  chain  can  be 
thus  accomplished.  We  are  usually  dealing  with  a  depressed 
drumhead  and  wish  to  restore  it  to  its  normal  tension  and 
position.  Suction  rather  than  pressure  is  to  be  used;  but  all 
of  our  efforts  to  "suck  outward"  the  drum  membrane  avail 
nothing  unless  there  is  air  in  the  tympanic  cavity.  Our  lessened 
pressure  without  permits  the  expansion  of  what  air  is  within 
the  tympanun  to  force  the  drumhead  outward.  Failure  to 
secure  visible  motion  may  not  signify  adhesions  or  rigidity — 
only  an  absence  of  air  back  of  the  tympanic  membrane.  Hence, 
inflation  by  the  Politzer  method,  or  better  as  a  rule  by  the 
catheter,  may  be  prerequisite  to  any  mobilizing  of  the  drum- 
head and  the  ossicular  chain  by  pneumatic  massage. 

A  perforation  of  the  tympanic  membrane  may  preclude  any 
difference  of  pressure  change  on  its  inside  and  outside,  and 
our  pneumatic  massage  then  fails  to  elicit  any  visible  motion. 
This  does  not  prove  that  no  motion  is  secured ;  on  the  contrary, 
any  fluid  in  the  tympanun  may  be  seen  to  move.  The  varying 
pressure  upon  the  stapes  and  round  window  membrane  may 
excite  marked  motion  with  nystagmus,  vertigo  and  even  syn- 
cope.    The  most  striking  examples  of  the  "fistula  symptom'* 


EFFICIENT    METHODS   OF   AURAL    MASSAGE.  539 

are  often  cases  with  no  history  or  sign  of  suppuration,  but 
presumably  with  a  very  relaxed  stapedo-fenestral  articulation. 
Light  massage  may  bowl  them  from  their  seats  more  easily 
than  violent  syringing  would  do  it  for  other  patients.  So  the 
absence  or  immobility  of  the  drumhead  and  ossicles  does  not 
mean  that  we  can  accomplish  nothing  useful  by  our  massage. 
As  before  intimated,  the  mere  cupping  effect  may  by  its  con- 
gestion increase  the  plasticity  of  the  parts  with  ulterior,  if  not 
immediate,  advantage. 

Since  the  effect  of  the  pneumatic  massage  upon  the  broader 
surface  of  the  drumhead  may  be  far  more  potent  upon  the 
important  factors  of  the  conducting  apparatus  than  that  exer- 
cised through  a  perforation,  it  is  well  to  remember  that  the 
open  drum  membrane  may  be  closed  and  perhaps  instantly 
mobilized  by  the  application  of  Blake's  paper  patch ;  and  it  is 
often  for  this  special  purpose  that  I  employ  this  device.  Con- 
versely, it  is  often  the  pneumatic  speculum  which  enables  us 
best  to  adjust  such  patches  and  test  the  snug^ess  of  their 
application  to  the  margins  of  the  perforation,  which  we  wish 
to  excite  to  reparative  activity.  I  am  a  firm  believer  in  the 
.usual  necessity  of  a  mobile  drum  membrane  for  the  hearing  of 
tones  of  low  pitch ;  and  as  the  rapidity  of  the  vibrations  of 
even  our  most  rapid  pneumatic  masseurs  is  often  far  below 
that  of  the  lowest  audible  tones,  there  is  full  need  to  avail 
ourselves  of  this  rehabilitation  of  the  impaired  conducting 
apparatus. 

The  matter  of  the  direct  manual  massage  of  the  conducting 
structures  of  the  middle  ear  is  too  little  dealt  with  by  most 
authors.  We  know  of  Lucae's  spring  probe,  though  so  little 
that  one  of  Politzer's  translators  called  it  "Lucae's  feathering- 
sound"  and  many  were  none  the  wiser  or  less  so.  Those  who 
have  seen  or  read  of  the  device  have  generally  been  repelled 
and  have  made  little  or  no  use  of  it  or  its  substitutes.  Lucae 
himself  gave  up  most  of  his  mechanical  additions  and  later 
preferred  it  in  its  simplest  form  :  and  this  can  well  be  further 
simplified  by  leaving  off  the  spring.  Any  light  probe,  cotton 
tipped,  can  serve  the  purpose — preferably  the  Harrison  Allen 
cotton  carrier.  It  is  often  notoriously  painful  as  Lucae  ad- 
vised it :  its  tip  was  sometimes  frozen  to  secure  a  benumbing 
of  the  short  process  or  other  parts  touched.  This  is  quite 
needless  if  we  will  cover  its  cotton  tip  with  a  salve — preferablv 
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of  Sticky  lanolin:  then  we  can  get  both  traction  and  pressure 
on  the  parts  acted  on,  but  so  cushioned  by  the  yielding  buffer 
of  salve  that  no  spring  is  desired;  and  the  light  hand  can  im- 
part to  the  precise  region  needing  it  a  rapid  and  painless  direct 
motion.  And  this  often  has  its  best  uses  after  the  destruction 
of  the  drumhead  and  larger  ossicles,  for  we  can  work  directly 
with  the  stapes  and  round  window  membranes,  stretching 
adhesions  and  effectually  mobilizing  conditions  of  pseudo- 
anchylosis.  I  have  published  cases  of  signal  gain  from  this 
measure,  as  when  in  a  lady  of  30,  whose  useless  right  ear  had 
been  pronounced  past  all  aid  by  some  of  our  best  men,  the 
hearing  was  raised  to  hearing  a  forced  whisper  at  five  meters, 
and  continued  her  sole  dependence  for  the  rest  of  her  busy, 
useful  Hfe. 

No  small  part  of  the  efficacy  of  this  direct  massage  lies  in 
its  inunction  of  medicaments  capable  of  aiding  the  restoration 
and  maintenance  of  mobility;  so  the  tip  of  salve  upon  the  probe 
can  be  adapted  to  the  requirements  of  the  case.  The  yellow 
oxide  of  mercury  has  been  my  chief  reliance,  stimulant  and 
absorbent  in  action ;  but  ichthyol  or  its  preferable  alternate 
thigenol,  has  been  much  used  in  cases  calling  for  more  sedative 
eft'ect.  Xot  rarely  in  the  chronic  catarrhs,  especially  in  more 
advanced  life,  I  have  been  gratified  by  the  good  effect  of  phos- 
phorus oil,  1  per  cent,  commended  as  a  help  in  *'presbykusis"  bv 
Sapolini.  It  may  be  wiped  over  the  drumhead  and  walls  and 
then  gently  rubbed  in  by  the  massage  as  applied  by  the  cotton 
tipped  probe  to  the  short  process,  posterior  fold  and  other 
regions.  No  "sweet  oil"  will  surely  remain  sweet  in  the  warm 
auditory  canal,  and  so  this  application  has  in  a  few  instances 
irritated  sharply ;  or  it  may  have  been  incompatible  with  some 
other  medicament  simultaneously  used. 

]\Iany  regard  all  hand-power  appliances  as  obsolete  and  use 
and  advocate  those  actuated  by  hydraulic,  pneumatic  or  elec- 
tric motors  as  the  only  up-to-date  instruments.  Some  employ 
the  massage  for  five,  ten  or  even  twenty  minutes  at  a  sitting — 
a  practice  which  cannot  be  commended — and  must  save  them- 
selves this  tedious  manipulation.  Some  regard  the  speed  of 
vibration  required  for  the  best  results  to  be  beyond  that  ob- 
tainable by  the  hand.  It  is  difficult  with  the  Siegle  actuated 
by  hand-power  to  get  ten  actions  per  second,  while  the  other 
devices  may  much  surpass  this  speed ;  and  it  is  argued  that  the 
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lowest  tones  audible  are  above  16  if  not  32  per  second.  Still 
it  is  true  that  good  results  can  be  secured  by  the  slower  motions^ 
with  perhaps  greater  safety  than  by  the  more  rapid;  and  I 
believe  that  muscle-sense  and  brain  are  better  controllers  of 
the  massage  than  any  mechanical  device. 

On  the  other  hand,  to  offset  the  value  claimed  for  such 
automatic  appliances  as  the  electric  masseurs  must  be  placed 
the  danger  of  rhythmic  massage.  We  have  long  known  that 
the  bridge  is  in  peril  on  which  too  many  persons  or  cattle  are 
moving  in  step;  and  the  molecular  changes  which  deteriorate 
metals  and  other  dead  materials  still  more  endanger  living 
tissues.  A  persistently  vibrating  tuning  fork  among  guinea 
pigs  quickly  induces  cataract  in  their  eyes  (v.  Stein"). 
The  dentist  has  had  largely  to  abandon  the  use  of  the  electric 
hammer,  which  beautifully  compacted  the  gold  of  his  fillings 
but  killed  the  nerv^es  beneath.  Similar  vibrations  will  doubtless 
degenerate  the  cochlear  nerve  with  its  ganglion  cells  and  ter- 
minal organ,  although  the  experiments  of  Wittmaack  and 
others  are  not  conclusive.  We  often  find  catarrhally  deaf 
patients  with  more  nerve  involvement  than  could  be  expected 
from  the  age,  the  duration  or  the  other  elements  of  the  case; 
and  the  question,  ''Have  you  been  using  an  electric  vibrator?"" 
is  usually  affirmatively  answered,  sometimes  with  the  declara- 
tion that  there  has  been  evident  loss  since  its  use.  It  is  easy  to 
collect  many  parallels  in  the  occupational  deafness  of  the 
boilermaker  and  other  workmen.  The  vibraphone  and  similar 
devices  put  forth  a  decade  or  more  ago  were  advocated  espe- 
cially by  the  homeopaths,  perhaps  because  the  harm  done  by 
the  telephone  gave,  by  the  "law  of  similars,"  promise  of  benefit 
to  the  deaf.  Those  who  employed  them  found  that  they  did 
indeed  stir  up  the  torpid  ears ;  but  that  they  soon  exhausted 
dangerously  the  nerve  power.  They  silenced  tinnitus  (in 
cases  where  they  did  not  cause  it)  ;  but  often  they  so  reduced 
perception  that  all  objective  as  well  as  subjective  noises  were 
lost.  These  banjo-like  machines  have  sunk  into  silence,  to  be 
replaced  by  similar  "buzzers,"  one  of  which  (as  I  was  assured 
by  its  medical  advocate)  has  cured  a  deaf  Queen  and  received 
at  her  hands  a  medal  of  honor.  The  tuning  forks  have  been 
tried  in  this  matter,  especially  in  Paris,  but,  as  one  of  our 
colleagues  has  reported,  with  results  not  yet  satisfactory. 

Most  of  such  appliances,  like  the  perpetual  motion  machine^ 
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lack  the  "adjustment  of  one  cog"  to  complete  the  perfect 
apparatus.  Some  measure  of  vibratory  pneumomassage  as 
well  as  phonomassage  has  been  claimed  for  many  of  these 
inventions ;  but  careful  testing  failed  to  substantiate  any  such 
action  in  those  which  I  studied. 

Hand  power  cannot,  try  as  we  may,  be  dangerously  rhythmic  ; 
and  for  any  length  of  '"seance"  which  has  seemed  to  be  reason- 
able, has  riot  been  overtaxed  in  giving  this  pneumomassage ; 
while  the  eye  behind  the  Siegle  speculum  can  measure  the  effect 
in  motion  and  congestion,  and  so  may  control  the  force  and 
rapidity  of  the  vibrations  propagated  through  the  conducting 
apparatus.  The  dosage  may  thus  be  determined  with  much 
accuracy;  and  the  attention  can  be  devoted  to  the  ear  under 
treatment  instead  of  to  the  management  of  a  complicated  piece 
of  mechanism. 

Yet  the  evil  influences  that  make  for  the  impairment  of  the 
hearing  are  almost  ceaseless  in  their  activity,  while  the  sur- 
geon's measures  of  relief  are  occasional  and  often  too  much 
interrupted.  A  massage  that  can  be  put  in  the  hands  of  the 
patient  may  be  of  great  value,  if  it  be  not  dangerous.  Such  a 
measvire  was  given  us  in  the  "Tragus-presse"  of  Hommel ;  but 
I  believe  that  I  much  improved  upon  it  in  the  "massage  by  the 
finger-tip,"  which  I  have  long  advocated  (Philadelphia  Polyclin- 
ic, September  28,  1895) .  It  can  well  be  employed  by  the  surgeon, 
the  patient  or  any  other,  with  no  need  for  apparatus ;  and  some 
twenty  years  of  its  use  has  never  showed  me  any  harm  from  its 
free  employment.  It  should  be  dosed  in  accordance  with  the 
response  of  the  ear  to  the  pneumatic  speculum  and  limited  to 
such  duration,  force  and  frequency  as  has  thus  been  seen  to  be 
expedient.  Like  all  simple  measures,  it  is  easily  improved 
upon  by  beginners  who  have  not  yet  learned  it ;  but  I  have  not 
yet  found  a  better  form  than  that  which  I  first  advised.  The 
pulp  of  the  (middle)  finger,  generally  of  both  hands  simul- 
taneously, is  introduced  into  the  meatus,  drawing  the  tragus 
forward  by  slight  rotation  and  pressed  as  deep  as  the  dropped 
jaw  will  permit.  Then  gentle  pumping  movements  in  and  out 
furnish  a  massage  which  is  mainly  by  suction  and  can  be  safely 
continued  from  thirty  to  sixty  seconds  at  varying  rates  of 
rapidity.  It  can  be  as  slow  as  sixty  per  minute  or  less,  or 
quickened  until  as  a  mere  tremor  it  is  more  than  ten  per 
second;  while  the  degree  of  excursion  can  regulate  the  force 
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as  fully  as  in  the  most  perfect  mechanical  masseur.  This  can 
well  be  alternated  with  similar  pumping-  by  the  flat  of  the  palm, 
stretched  tight  as  it  is  laid  in  contact  with  the  auricle  and 
arched  by  slight  flexion  of  the  hand.  This  latter  measure  is 
so  inconspicuous  that  the  patient,  as  though  smoothing  the  hair. 
can  apply  it  unnoticed  in  the  most  public  place  and  lift  a 
burden  of  deafness  and  tinnitus  just  at  the  moment  when  such 
help  is  most  desired.  It  makes  also  the  readiest  means  of 
relief  in  vertigo  and  faintness  occurring  under  treatment : 
supplemented,  of  course,  in  the  latter  case  by  causing  the 
patient  to  bend  forward  so  as  to  bring  the  face  close  to  the 
knees.  A  half  dozen  applications  of  this  hand-massage  each 
day  have  seemed  none  too  much,  and  have  been  most  useful 
adjuvants  to  the  periodic  treatments  by  the  surgeon ;  and  they 
well  can  be  continued  during-  the  intermission  of  other  meas- 
ures. 

Of  the  more  elaborate  forms  of  massage  of  the  eustachian 
tubes  by  the  bougie,  simple  and  vibratory,  I  have  little  here  to 
say  except  that  they  are  dangerous  in  even  the  most  expert 
hands ;  but  I  cannot  sufficiently  insist  upon  the  value  of  the 
gargle  as  a  gymnastic  and  massage  of  the  tubes  and  pharynx. 
Medicaments  are  often  poorly  applied  by  gargling;  but  we 
have  in  heat  one  that  can  reach  where  the  hot  water  itself  does 
not  reach,  and  its  constringent  cff"ect  is  equalled  by  few  drugs 
at  our  command.  A  stroking  massage  of  the  neck  between  the 
ear  and  the  ramus  of  the  jaw  can  make  itself  well  felt  by  the 
eustachian  tube,  but  it  is  rarely  used  to  much  advantage  except 
in  expert  hands ;  while  the  wonder-working-  manipulations  of 
the  osteopath  have  never  within  my  observation  been  availing 
except  in  extracting  fees  from  the  credulous. 

In  closing  this  plea  for  the  recognition  of  the  dangers  of 
phonomassage  as  well  as  of  all  pneumatic  or  direct  massage 
that  is  regular  and  rhythmic,  I  wish  to  insist  that  there  is  sorrie 
pro  and  con  to  every  measure  that  has  here  come  under  dis-r 
cussion ;  and  in  the  hands  of  experts  who  give  unflagging 
attention  to  avoiding  their  evils,  they  are  all  capable  of  being- 
used  to  the  advantage  of  our  patients.  But  there  are  devices 
of  almost  ridiculous  simplicity  that  fully  equal  them  in  mv 
opinion  for  all  good  uses.  The  safety  and  availability  of  the 
simple  old  Siegle  speculum  and  the  home  use  of  hand  massage, 
gargling  (especially  hot  gargling)  and  such  every  day  meas- 
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ures,  precludes  that  they  shall  ever  become  obsolete.  Let  us 
strive,  each  and  all,  to  be  up-to-date  in  our  knowledge  and 
utilization  of  every  good  thing  that  can  benefit  our  patients; 

"but  in  this  as  in  all  else  that  is  admirable,  may  we  all  be  "gen- 

;tlemen  of  the  old  school." 


XL. 

ARE  THE  TONSILS  A  MEXACE  OR  A  PROTECTION? 

By  Henry  L.  Swain,  M.  D., 

New  Hav^x. 

If,  in  answer  to  the  above  question,  we  were  to  judge  of 
the  opinion  of  the  majority'  of  operators  in  this  country  on 
the  principle  that  **a  workman  is  known  by  his  chips,"  or  to 
form  an  idea  as  to  how  necessary  it  is  to  remove  the  above 
mentioned  menace  by  the  amount  written  upon  the  subject,, 
and  the  multitude  of  ways  described,  and  the  instruments 
devised  in  the  last  four  years  to  carry  out  the  alluring,  spec- 
tacular, and  gory  operation  called  tonsillectomy,  we  would 
not  only  assume  that  everybody  thought  tonsils  a  dreadful 
thing  to  have  around,  but  that  any  physician  or  surgeon  who 
did  not,  on  sight,  enucleate  every  tonsil  was  not  only  derelict 
in  his  duty,  but  a  renegade  deser\nng  lasting  contumely. 

When  an  author  speaks  of  his  experience  in  upwards  of 
9,000  cases,  mentioning  especially  3,000  removed  within  the 
capsule — the  only  method  which  he  thinks  is  really  worth 
while — within  the  last  six  or  seven  years,  he  certainly  has  a 
right  to  speak  advisedly  as  an  expert  in  regard,  at  least,  to 
methods.  Also,  it  will  be  readily  deduced  that  he  felt  that  iir 
remo\-ing  tonsils  thus  wholly  he  was  not  depriving  the  patient 
of  an^-thing  important.  When,  as  is  the  practice  in  recent 
years  of  many  operators  all  over  the  coimtr}*,  to  always  enu- 
cleate the  tonsils  as  completely  as  possible  in  all  cases,  either 
children  or  adults,  as  a  routine  procedure,  it  would  certainly 
seem  to  argue  that,  in  general,  tonsils  are  better  out  than  in. 
The  question  of  relative  size,  appearance,  healthiness  of  struc- 
ture, or  any  such  matter  is  apparently  never  thought  of. 
Remove  anyway,  and  dismiss  the  matter  as  not  worthy  of 
further  consideration. 

Take  this  association,  the  leading  exponent  of.  and  repre- 
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sen  ting  the  most  enlightened  sentiment  in  this  country,  if  not 
the  whole  world.  Its  opinion  is  looked  up  to  as  expressive  of 
the  broadest  and  deepest  possible  insight  into  the  problems  of 
the  physiology  and  pathology  of  the  upper  air  passages.  In 
our  annual  meeting,  in  Boston,  two  years  ago,  presided  over 
by  Professor  Coolidge,  only  one  man  had  sufficiently  the 
courage  of  his  convictions  to  say  a  word  apparently  in  con- 
tradiction to  the  tremendous  weight  of  the  general  opinion  of 
the  men  present.  He  said:  "The  question  of  the  removal  of 
the  tonsils  revolves  upon  the  point  of  whether  the  tonsil  is  a 
necessary  organ  or  not."  "We  should  remember,"  he  further 
stated,  "that  they  have  an  internal  secretion  sui  generis,  both 
afferent  and  efferent  lymph  vessels,  and  although  there  may 
be  diseased  tissue  or  crypts,  we  could  often  take  away  enough 
of  these  deformities,  and  yet  leave  enough  of  the  organ  to 
perform  proper  functions."  In  keeping  with  this  view,  he 
thought  that  he  knew  of  patients  where,  in  view  of  later  devel- 
opments, he  wished  there  had  been  left  in  them  some  of  the 
tonsil  tissue  he  had  removed.  This  view  was  expressed  by  the 
elder  Shurly,  and  any  formal  statement  from  him  is  entitled 
to  all  the  serious  consideration  which  his  broad  experience  and 
great  learning  justify. 

He  was  followed  by  Dr.  Casselberry,  who  frankly  stated 
that  he  believed  just  the  contrary,  and  lived  only  to  regret 
that  he  had  not  removed  more  rather  than  less.  And  those  of 
you  who  attended  the  annual  dinner  remember  how  he  went  so 
far  as  to  very  drolly  describe  how  he  was  supposed  to  have 
dreamed,  while  asleep  that  afternoon,  that  in  the  next  world 
he  was  persecuted  by  the  ghosts  of  those  who  had  gone  there 
because  he  had  not  removed  their  tonsils,  or  enough  of  them. 

All  those  who  spoke  seemed  to  favor  Dr.  Casselberry's  belief. 
Onlv  one,  Swain  by  name,  in  discussing  a  later  paper  on  the 
following  day,  expressed  his  opinion  that  the  tonsil  was  of  the 
same  importance,  no  more,  no  less,  as  any  other  lymph  node. 
If  one  had  incised  the  neck  for  any  reason,  it  was  not  thought 
necessary  to  take  out  all  the  lymph  nodes  because  they  were 
Adsible  or  palpable.  Only  when  they  are  thought  to  be  diseased 
do  we  remove  them.  So,  it  seemed  to  him,  it  should  be  with 
the  tonsils;  If  in  the  way  because  too  large,  why  not  do  as  we 
always  used  to  do,  and  take  away  enough  to  fill  the  bill  and 
leave  the  rest?    If  diseased,  then,  and  then  only,  do  a  tonsil- 
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lectomy.  Tonsillectomy  as  a  routine  procedure  especially  in 
the  young  would  then  be  entirely  unjustifiable  under  any  other 
than  diseased  conditions,  unless  we  could  rule  positively  that 
the  tonsil  has  no  function. 

A  most  intelligent  and  enlightened  physician  who,  quite 
contrary  to  the  usual  rule  among  such,  is  the  father  of  a  large 
family,  last  year  had  to  have  the  tonsils  of  one  child  removed 
because,  during  the  previous  winter,  the  child  had  an  attack 
of  general  cervical  adenitis  which  was  slow  in  subsiding, 
causing  the  father  to  fear  that  the  tonsils  might  be  tuberculous. 
While  the  surgeon  laryngologist  was  at  the  house,  he  had  a 
younger  child  who  had  never  had  any  trouble  with  his  tonsils, 
but  who  might  possibly  have,  also  completely  robbed  of  his 
adenoids  and  both  faucial  tonsils.  This  winter  cervical  adenitis 
was  much  in  evidence,  and  his  family  was  one  of  those  attacked. 
The  first  child  in  the  family  to  succumb  was  the  younger  one 
who  was  especially  operated  upon  to  avoid  it.  He  had  it  the 
hardest,  and  his  glands  were  much  slower  in  going  down  that 
two  of  the  other  children  whose  tonsils,  by  some  oversight, 
were  still  present  in  their  interiors.  The  older  tonsillectomized 
child  was  away  from  home.  Certainly  the  tonsils  in  the  younger 
were  not  a  menace,  for  they  were  not  there,  but  their  absence 
might  have  been,  and  the  whole  clinical  history  thus  briefly 
chronicled  plainly  points  to  the  fact  that  the  absorption  into 
the  cervical  lymph  nodes  probably  was  not  through  the  tonsils 
at  all  in  any  of  the  cases,  but  that  the  tonsils  only  enlarged 
just  the  sarfie  and  for  the  same  reasons  that  the  other  lymph 
nodes  did. 

Two  students,  from  different  cities,  were  treated  by  me  for 
sore  throats  during  the  fall  term  of  year  before  last.  This 
last  fall  I  treated  them  for  the  sam.e  kind  of  sore  throats  which 
they  had  had  the  previous  year,  and  each  had  glandular  enlarge- 
ments in  the  neck.  In  examining  their  throats  there  was  dis- 
closed a  harrowing  tale.  The  executioner  had  been  at  work, 
and  plainly  did  it  show.  They  had  each,  in  an  unguarded 
moment,  told  their  respective  families  that  they  had  had,  dur- 
ing the  previous  year,  a  severe  sore  throat.  Each  was  hurried 
to  the  family  specialist,  and  the  tonsils  found  enlarged  and  a 
menace;  they  were  condemned  to  the  block,  and  each  tonsil- 
lectomized. One  had  to  have  the  pillars  of  the  palate  on  both 
sides  sewed  together  to  stop  the  hemorrhage.     The  resulting 


548  HENRY   L.  SWAIN. 

cicatrices  had  caused  a  considerable  tightening-  and  consequent 
interference  with  the  motion  of  the  palate.  The  other  had 
lost  the  posterior  pillar  of  the  palate,  and  a  rude  adhesion 
narrowed  down  the  opening  into  the  nasopharynx  on  that  side. 
The  former  came  out  of  the  hospital  weighing  fifteen  pounds 
less  than  when  he  went  in,  was  a  long  time  in  recovering  his 
strength,  and  had  been  brought  that  low  because  his  tonsils 
were  a  menace.  I  have  treated  him  three  times  for  sore  throat ;. 
once  before,  twice  since  the  removal,  and  each  time  the  naso- 
pharynx and  the  lateral  columns  were  the  part  primarily  in- 
volved;  the  tonsils,  on  the  first  occasion,  only  secondarily,  if 
at  all. 

The  same  thing  happened  to  the  very  erudite  and  exceedingly 
close  observer  who  is  now  in  the  act  of  reading  this  paper  to 
you,  only  being  of  a  conservative  nature,  and  holding  pretty 
firm  convictions  as  to  his  duty,  he  had  simply  followed,  as  we 
all  do,  his  routine  hobby.  A  Vassar  girl  came  with  the  report 
that  she  had  frequent  attacks  of  tonsillitis ;  could  Dr.  Swain 
prevent  them?  Surely.  He  freed  the  small  tonsils  from  the 
pillars,  slit  up  the  connecting  crypts,  removed  the  contents  of 
the  crypts,  and  shrunk  the  general  mass  by  ignipuncture. 
Result:  tonsils  small,  nodular,  flat  and  discrete.  Patient 
gained  four  pounds  in  weight  during  the  treatment,  as  is  often 
found  to  be  the  case.  Her  pillars  were  all  right,  and  there 
were  no  deformities  anywhere,  and  no  serious  hazard  to  life. 
She,  too,  went  back  to  college,  and  promptly  was  sent  home 
sick  with  sore  throat.  Dr.  Swain  was  interrogated  over  the 
telephone  as  to  what  he  thought  of  the  matter.  He  replied, 
voicing  his  ignominious  chagrin,  but  begged  to  have  one  last, 
long  lingering  look  at  the  fair  maiden's  throat.  It  was  reluc- 
tantly granted.  He  discovered  that  he,  too,  had  been  incor- 
rectly informed,  as  the  home  doctor  had  in  the  previously 
reported  cases,  and  again  it  was  the  lateral  column  of  the 
pharynx  which  was  involved.  Proper  operative  treatment 
was  undertaken,  and  the  young  lady  has  never,  to  my  knowl- 
edge, had  any  further  trouble,  and  this  happened  five  years  ago. 

If  further  comment  is  necessary  upon  this  sad  picture  of 
two  very  eminent  men  and  my  lesser  self  so  readily  led  to 
butcher  the  tonsils  each  in  his  own  way,  it  is  to  state  more 
definitely  the  purpose  for  which  this  sorrowful  tale  was  here- 
introduced,  viz. :  to  show  how  universallv  exists  the  readiness- 
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no  blame  the  tonsil;  and  furthermore,  how  little  we  know,  or 
liow  little  we  deduce  from  the  appearance  of  a  tonsil  as  to  how 
much  of  a  menace  it  really  is.  None  of  us  (for  I  personally 
"know  and  vouch  for  both  of  the  other  men)  would  have,  for 
a  moment,  put  the  patient  through  what  we  did,  had  we  not 
supposed  it  was  our  duty.  We  will  cheerfully  admit  that  the 
■evidence  was  wrong,  but  it  does  not  change  the  facts.  And 
what  happened  to  us  is  frequently  happening  all  over  the  world, 
viz.,  that  tonsils  are  unnecessarily  subjected  to  our  surgery; 
and  may  this  not  come  from  an  entirely  erroneous  conception 
of  our  problem?  Certainly  it  would  seem  that  we  all  believe 
that  the  tonsils,  especially  the  faucial  tonsils,  are  not  of  much 
account  and  are  a  menace,  or  there  could  be  no  justification 
for  our  enucleating  tonsils  in  young  children  as  a  routine 
procedure  when  they  are  simply  enlarged  and  when  in  years 
past  a  simple  tonsillotomy  has  given  such  general  satisfaction. 

Furthermore,  there  is  the  undeniable  fact  that  the  good 
which  the  tonsils  may  do  is  believed  to  be  so  small,  and  on  the 
other  hand  they  seem  to  be  the  cause  of  so  many  systemic 
diseases,  many  of  them  of  the  severest  type,  that  if  one  could 
remove  a  source  of  infection  so  easily  the  good  thereby  done 
wpuld  more  than  counterbalance  the  harm  resulting  from  any 
loss  of  function.  Or.  to  put  it  another  way,  it  would  be  neces- 
sary to  prove  that  the  tonsils  do  have  some  function,  some 
definite  office  to  perform,  before  we  even  hazard  the  raising  of 
a  hand  to  call  a  halt  on  the  indiscriminate  removal  of  these 
structures  from  their  snug  resting  places. 

It  would  also  help  the  cause  along  if  we  could  prove  that 
often,  instead  of  removing  the  cause  of  tubercular  infection 
and  rheumatism,  we  really  took  away  one  of  the  life  guards 
v,-hich  in  health,  at  least,  prevent  the  trouble  from  going  deeper. 
We  have  already  hinted  at  a  line  of  argument  which  readily 
showed  that  often  at  least  the  faucial  tonsils  were  credited  with 
causing  systemic  disease  of  which  they  are  really  only  some- 
times the  cause,  and  frequently  the  enlargement  may  have 
resulted  from,  disease  in  other  situations,  sometimes  the  very 
disease  we  hoped  to  cure  by  tonsillectomy. 

To  discuss  the  last  point  first,  the  question  of  tuberculosis 
and  rheumatism.  For  both  these  causes  it  is  no\y  the  custom 
to  extensively  advise  the  enucleation  of  the  tonsils.  The  in- 
ternist has  added  impetus  to  the  movement  by  many  times  going 
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SO  far  as  to  insist  that  in  every  case  of  rheumatism,  or  even  in 
indefinitely  recurring-  rheumatic  manifestations,  the  tonsils 
should  be  removed,  meanins;'  by  removal  enucleation — always 
in  the  adult,  a  serious  operation.  This  is  done  in  some  instances 
entirely  by  rule  of  thumb,  never  even  inquiring  or  still  less 
caring  whether  the  tonsils  were  even  previously  sore  or  in  any 
way  connected  with  the  clinical  process.  As  a  result  of  this 
general  working  rule  some  very  brilliant  hits  are  made,  but 
apparently  fully  as  large  a  number  are  put  through  the  mill 
without  an  atom  of  good  resulting  in  any  way,  for,  as  before 
stated,  the  tonsils  may  be  absolutely  innocent. 

Now  it  is  a  most  excellent  condition  of  things,  in  one  way, 
to  be  operating  laryngologist  to  a  busy  internist  who  takes  the 
entire  responsibility  of  removal.  Failures  and  successes  are 
alike  credited  against  him,  but  it  is  a  case  of  blissful  inexact- 
ness which  I  consider  deplorable.  It  would  seem  to  me  that 
any  well  equipped  laryngologist  could,  with  a  little  care  and 
thought  and  watching,  easily  tell  whether  a  given  tonsil  was 
causing  trouble  or  not.  Granted  that  the  patient  is  thus  re- 
ferred to  him  for  opinion,  he  would,  in  positive  cases,  always 
operate.  In  doubtful  cases,  especially  when  there  is  a  good 
fee  in  sight,  he  could  likewise  be  counted  on  to  do  his  operation 
duty.  But  in  a  goodly  number  he  would  assure  the  patient 
and  the  consultant  that  the  gentle  attentions  of  the  knife  and 
guillotine  might  be  dispensed  with.  He  would  often  readily 
discover  that  the  source  of  the  rheumatic  infection  was  some- 
where else  in  his  department  and  the  therapy  could  be  placed 
on  an  exact  basis.  This  would  seem  surely  ever  so  much  to  be 
desired  when  we  think  of  the  seriousness  of  the  operation  of 
tonsillectomy  as  it  sometimes  turns  out. 

After  all,  is  it  not  the  viewpoint  of  the  beginner  and  the 
uninformed  that  we  would  seek  to  make  more  conclusive  and 
clear  ?  This  audience  does  not  need  instructing ;  still  less  from 
me.  But  true  to  our  motto,  while  making  a  clear  picture  for 
others,  teaching,  we  may  discover  a  different,  broader  view 
for  ourselves.  It  is  perhaps  this  in  the  background  of  my  mind 
which  makes  me  feel  that  this  harangue  is  at  all  worth  while. 
If  any  one  of  the  gentlemen  making  up  this  noble  body  of  men 
known  as  the  American  Laryngological  Association  felt  that 
it  was  wise  to  enucleate  any  given  pair  of  tonsils,  there  is  no 
doubt  as  to  the  results.     It  would  be  neatly  and  safely  done. 


ARE   TONSILS   A    MENACE    OR   A    PROTECTION?  551 

But  it  is  the  impression  that  we  give,  or  that  we  have  recently 
given,  perhaps,  that  all  tonsils  are  to  be  enucleated  if  operated 
upon  at  all,  and  that  no  other  way  exists  of  meeting  the  indi- 
cation, which  is  having  a  very  bad  effect  upon  the  young, 
ardent,  and  ignorant  operator.  Tonsillotomy,  the  good  old- 
fashioned  slicing  off  of  the  projecting  tonsil,  was  the  first  and 
most  frequently  done  operation  by  the  beginner  in  the  days 
just  gone  by.  The  young  operator  of  today,  following  the 
inherited  instincts  of  his  profession,  feels  likewise  perfectly 
competent  to  do  an  enucleation  as  one  of  the  first  things  that 
he  attempts,  and  I  do  not  think  it  is  safe.  Much  mischief  has 
been  done,  and  looking  upon  it  in  the  mouths  of  young  men 
from  all  over  the  country,  I  am  sometimes  appalled.  I  often 
see  the  work  of  you  gentlemen,  the  best  in  the  country,  and  to 
judge  by  sorhe  other  postoperative  results,  I  must  see  some 
of  the  worst  work  in  the  country.  Presumably,  in  the  case  of 
most  students  who  come  to  Yale,  the  best  talent  obtainable  in 
any  given  locality  would  be  the  one  which  the  intelligent  and 
well-to-do  families  represented  would  naturally  have  employed. 
If  to  men  who  are  especially  qualified,  such  accidents  happen 
as  occasionally  do  and  as  I  myself  have  seen,  what  must  be  the 
result  when  inexperienced  and  unskilled  men  take  the  lives  of 
their  patients  in  hand  as  they  seek  to  imitate  what  they  think 
we  by  our  example  have  taught  them?  This  carelessness  or 
thoughtlessness  on  our  part,  if  such  really  is  the  case,  must 
surely  arise  from  a  certain  bit  of  indifference  on  our  part, 
perhaps  due  to  a  faulty  conception  of  the  conditions. 

Until  very  recent  years  we  have  always  been  brought  up 
to  believe  that  the  tonsils  have  no  lymphatic  vessels  leading  into 
them.  It  was  a  long  time  before  it  was  at  all  conceded  that 
they  really  are  what  they  are,  an  important  part  of  the  lym- 
phatic system.  Even  after  the  serious  admission  of  that  point 
it  was  still  believed  that,  whereas  lymphatic  vessels  led  from 
the  tonsils  into  the  deeper  lying  structures  in  the  neck  con- 
nected with  other  lymph  nodes  and  by  virtue  of  well  estab- 
lished channels  communicated  directly  with  the  deeper  lying 
nodes  as  far  down  as  into  the  interior  of  the  chest,  to  say 
nothing  of  the  connection  through  the  thoracic  duct  with  the 
circulation  of  the  blood  proper,  still,  we  failed  to  think  of 
anything  entering  the  tonsils  other  than  through  their  surface. 
Astonishingly  different  views  are  now  being  brought  to  our 
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attention,  and  if  we  are  at  all  alert  to  our  duty,  we  must  at 
least  g-ive  them  serious  and  proper  consideration.  If  we  do 
this,  I  feel  confident  that  there  will  be  a  g^radual  change  of 
view  to  a  proper  level.  The  pendulum  has  swung  so  far 
toward  radicalism  that  it  must  soon  revert  to  a  more  conserv- 
ative position  which  will  be  nearer  the  line  of  truth. 

For  years  we  have  clinically  known  what  has  been  called 
especially  to  our  attention  by  many  observers  in  written  pub- 
lications, and  rather  prominently  by  Fraenkel,  of  Berlin,  that 
in  the  presence  of  acute  coryza  quite  notably,  sometimes  fol- 
lowing cauterization  of  the  nose,  as  a  result  of  difficult  eruption 
of  wisdom  teeth  in  the  adult,  and  even  sometimes  as  a  result 
of  an  inflammation  of  the  nasopharynx  and  lateral  columns, 
a  tonsillitis  has  supervened.  Of  course  it  is  purely  a  secondary 
process  as  we  could  easily  observe  clinically.  For  years  the 
fact  was  impressed  upon  me  that  if  I  could  get  children  past 
the  sixth  or  seventh  year  without  doing  the  then  universal 
clipping-  tonsillotomy,  the  child  would  seem  to  grow  out  of  the 
necessity  for  these  operations  and  would  go  on  to  the  develop- 
ing of  a  perfectly  healthy,  normal  individual.  Sometimes  the 
indications  seemed  to  be  absolutely  certain  and  conclusive  that 
operation  was  necessary,  and  for  some  reason  or  other  it  was 
deferred,  not  from  any  advice  of  mine  but  because  of  circum- 
stances which  supervened,  and  the  necessity  passed  by ;  the 
tonsils  shrunk,  the  adenoid  retreated,  and  the  patient  grew 
and  waxed  strong.  All  of  these  observations  had  been  clinic- 
ally thoroughly  and  frequently  observed,  but  it  had  not  oc- 
curred to  me  to  attribute  the  cause  to  any  given  source. 
Especially  the  last  suggestion  as  to  the  child  from  six  to  eight 
years.  I  had  been  at  a  loss  to  account  for  the  observation  in 
any  intelligent  way  until  I  read  a  paper^  by  Dr.  George  H. 
Wright,  of  Boston,  where  he  describes  a  certain  functional 
relation  of  the  tonsil  to  the  teeth,  and  wherein  he  attributes 
quite  properly  the  cause  of  the  enlargement  of  the  faucial 
tonsils  especially,  not  merely  the  lymph  nodes  in  the  neck  but 
the  faucial  tonsils  themselves,  to  the  changes  in  the  nutrition 
of  the  parts  necessary  to  the  proper  eruption  of  the  teeth  and 
often  resulting  from  their  improper  general  care.  He  reported 
a  record  of  150  cases  where  operations  on  the  tonsils  have  been 


ARE   TONSILS   A    MKXACE   OR   A    PROTECTION?  553 

deferred,  awaiting  eruption  of  the  molars,  not  only  in  the  six 
year  period  but  in  the  twelve  year  period,  and  when  the  denti- 
tion had  been  completely  accomplished  the  glands  in  the  neck 
went  down  and  with  them  also  the  tonsils.  He  suggested 
the  rather  ingenious  idea  that  the  cervical  lymph  nodes,  in 
trying  to  take  care  of  the  products  of  tissue  change  and  tissue 
formation,  being  a  bit  overworked  and  being  unable  to  do  the 
duty  devolving  upon  them.  that,  so  to  speak,  certain  of  the 
products  were  pushed  back  into  the  lymphatic  vessels  leading 
to  the  tonsils,  and  that  the  tonsils  themselves  enlarged  as  a 
result  of  thus  trying  not  only  to  do  their  own  work  (allowing 
they  had  any),  but  also  that  which  was  thus  forced  back  upon 
them.  He  apparently  proves  this  by  the  fact  that  he  has 
observed  so  frequently  that  he  feels  sure  they  must  be  cor- 
rectly correlated ;  that  when  the  teeth  are  properly  put  in  order 
and  the  dentition  over  the  tonsil  again  recedes  without  further 
or  other  treatment. 

Ashurst-  goes  a  step  further  and  calls  the  tonsils  even 
eliminating  organs  and  as  the  result  of  cases  observed  by  him 
thought  the  sequence  of  it  occurred  as  follows:  First  the 
patient  had  a  cold  in  the  head,  then  swelling  of  the  glands 
back  of  or  under  the  sternocleidomastoid  muscle,  then  finally 
inflammation  of  the  faucial  tonsils,  this  last  swelling  being 
apparent  after  the  glands  at  the  angle  of  the  jaw  had  begun 
to  swell.  His  deduction  was  that  the  rheumatic  manifesta- 
tion which  was  present  in  the  tonsils  was  due  to  the  effort  of 
the  tonsils  to  eliminate  that  which  was  forced  in  upon  them. 
The  theory  of  Wright  and  his  own  in  a  way  very  closely  ap- 
proximate one  another. 

Now  is  there  any  evidence  of  a  more  strictly  anatomic  or 
scientific  nature  which  would  explain  these  points?  Von 
Lenart^,  in  a  number  of  diflferent  animals,  very  conclusively, 
carefully,  and  definitely  proved  that  there  were  lymphatic 
vessels  leading  into  the  tonsil,  i.  e..  that  the  tonsil  was  just 
like  all  other  lymph  nodes,  had  aflFerent  and  efferent  vessels. 
Xot  that  he  was  the  only  one  to  observe  this,  but  he  deserves 
special  mention  by  virtue  of  his  careful  experiments  on  ani- 
mals of  various  types.  He  proved,  for  example,  that  inert 
coloring  matter  injected  into  the  nasal  mucous  membrane  on 
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one  side  would  not  only  be  found  in  the  tonsil  of  that  side, 
after  a  proper  length  of  time,  but  would  also  be  found  in  the 
tonsil  of  the  opposite  side,  showing  that  there  is  a  free  anasto- 
mosis of  the  vessels  of  the  two  sides,  and  that  septic  or  other 
matter  present  in  the  nose  can  find  a  direct  channel  for  passage 
into  the  tonsil.  This  explains,  to  my  mind,  all  of  the  varying 
conditions  and  clinical  phenomena  which  we  have,  in  the  last 
few  paragraphs,  referred  to.  We  do  not  need  to  ring  in  either 
of  the  ingenious  theories  of  Wright  or  of  Ashurst.  Nor  need 
we  like  Schoenemann  *  think  the  tonsils  always  to  be  sec- 
ondarily aflfected  from  the  nose,  but  we  must  admit  that  it 
sometimes  may  be  the  case. 

If  one  follows  the  lymphatic  channels,  as  is  shown  by  the 
work  of  Gruenwald^,  even  from  the  accessory  sinuses,  they 
will  be  found  to  converge  into  the  larger  vessels  which  collect 
in  the  region  above  the  soft  palate  directly  over  the  vessels 
which  must  lead  into  the  tonsil,  and  hence  even  from  the  ac- 
cessory sinuses,  matter  may  land  in  the  tonsil  proper.  From 
the  teeth  themselves,  and  from  any  disease  of  the  alveolar 
process  of  the  palate,  therefore,  the  direct  absorption  carries 
that  material  into  the  tonsils  proper,  as  well  as  into  the  other 
nodes  of  the  neck,  so  that  the  tonsil  may  not  be  having  work 
forced  back  upon  it,  but  is  really  getting  the  work  at  first 
hand.  Also,  this  knowledge  of  the  lymphatic  vessels  going 
directly  into  the  tonsils  would  very  readily  explain  the  ob- 
servations of  Ashurst,  which  1  have  happened  to  see  duplicated 
three  or  four  times  within  the  last  year,  how  the  tonsil  was 
directly  infected  by  other  portions  of  the  nasal  tract. 

.This  also  applies  very  appropriately  to  the  question  of 
tuberculosis.  I  have  on  a  number  of  different  occasions 
expressed  my  belief  that  the  tonsils  were  only  one  of  very 
many  sources  of  probable  absorption  of  the  tubercle  bacillus, 
as  from  points  in  the  nose,  and  particularly  in  the  nasopharynx 
and  lateral  columns,  and  now  that  it  is  possible  to  believe 
that  matter  may  go  from  the  nose,  diseased  gums,  or  alveolar 
process  directly  to  the  tonsil,  I  am  firmly  of  the  belief  that  some 
of  the  cases  where  tonsils,  after  removal,  have  been  found  to 
include  in  their  interiors  tubercle  bacilli,  the  tonsils  them- 
selves are  merely  doing  th^  work  that  any  other  lymph  gland 
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•does ;  that  when  the  tubercle  bacilli  enter  it,  the  effort  is 
always  made  to  retain  them  there,  dispose  of  them  if  possible, 
and  thus  not  allow  them  to  go  further  and  deeper  into  the 
interior,  and  that  these  same  bacilli  came  by  way  of  the  af- 
ferent lymphatics  to  the  tonsils  and  not  through  their  buccal 
surfaces. 

I  want  again  to  voice  my  surprise  that  the  general  surgeon 
is  often  so  active  and  so  thoughtless  in  his  removal  of  lymph 
nodes.  The  custom  as  usually  carried  out  would  seem  to  be 
that  if  one  is  to  remove  tubercular  lymph  glands,  as  from  the 
neck,  of  any  patient,  not  only  to  remove  those  that  are  visibly 
and  evidently  enlarged  and  diseased,  but  to  take  out  every 
gland  that  is  visible  and  even  palpable.  If,  however,  one  has 
rerrioved  all  the  nodes,  as  is,  and  sometimes  must  be.  done  in 
some  of  these  radical  operations  upon  the  neck,  so  that  both 
the  superficial  and  deep  nodes  are  pretty  thoroughly  cleaned 
out,  what  protection  has  that  patient  from  absorption  from 
anywhere  within  the  upper  air  tract?  If  the  lymph  glands 
are  supposed  to  purify  the  lymph  from,  and  to  obstruct  the 
progress  of  deleterious  matter  toward  the  deeper  and  more 
vital  portions  of  the  body,  if  these  protectors  are  all  removed, 
what  is  there  left  to  prevent  germs  that  are  absorbed  from 
going  directly  down  into  the  thorax  and  deeper  lying  organs? 
And  if  you  add  to  the  above  the  removal  of  the  tonsil,  another 
of  the  protecting  lymph  nodes,  when  matter  is  absorbed  into 
the  lymph  channels  lying  higher  up.  is  there  not  bound  to  be 
some  obvious  result  of  this  state  of  things?  The  natural  in- 
ference would  be  that  certain  forms  of  tuberculosis  would  be 
more  frequent,  just  from  all  this  surgical  activity,  if  for  no 
other  cause,  and  I  have  been  rather  expecting  to  hear  it  from 
some  source.  If  any  of  the  contentions  which  will  later  be 
brought  forward  as  the  obvious  corollary  of  some  of  the  ob- 
servations herein  stated  are  at  all  reasonable,  we  shall  in  the 
next  ten  or  fifteen  years  discover  that  certain  things  will  re- 
sult, and  the  first  statement  which  I  have  heard  of  anything  of 
the  kind  that  seems  to  be  in  line  with  the  above  is  that  of  Dr. 
E.  Hermann  Arnold,  of  my  town.  He  feels  confident  that 
bone  tuberculosis,  esjjecially  in  children  who  have  had  their 
cervical  lymph  nodes  generously  removed,  is  more  frequent 
than  it  ever  used  to  be.  I  believe  that  his  observation  will  cer- 
tainly be  duplicated  by  that  of  others. 
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The  only  possibility  which  allows  one  to  escape  from  the 
logic  of  what  has  just  been  presented,  viz.,  that  if  you  remove 
a  lymph  node,  you  remove  one  of  the  guard  which  is  pro- 
tecting from  the  invasion  of  germs  and  infected  material,  and 
every  one  removed  is  one  less  to  help  and  protect  (and  the  ton- 
sil now,  in  view  of  well  ascertained  facts,  has  to  be  put  into 
the  same  category  as  any  and  every  other  lymph  node,  and 
that  when  it  is  completely  removed  for  other  causes  than  ab- 
solute inherent  disease,  a  definite  force  for  good  has  been 
taken  from  us) — the  only  way  we  can  avoid  the  logic  of  this,  I 
say,  is  to  definitely  state  that  we  are  all  wrong  as  regards  the 
ofifice  of  the  lymph  node,  and  this  is  untenable. 

Did  one  desire,  to  have  any  further  proof  of  the  extreme 
probability  that  the  tonsil  is  to  all  intents  and  purposes  a 
lymph  node,  all  that  is  necessary  is  to  look  at  a  microscopic 
section  of  a  cervical  lymph  node  and  one  from  one  of  the 
beautifully  artistic  results  of  the  modern  tonsillectomy,  both 
prepared  in  the  same  way.  The  arrangement  of  the  hilus 
and  body  of  the  gland  may  vary  a  bit,  the  embryologic  origin 
is  somewhat  different,  but  the  picture,  when  looked  upon  in 
a  general  sort  of  way,  is  so  evidently  similar  that  one  could 
not  for  a  moment  believe  that  the  functions  of  the  two  could 
greatly  differ. 

I  cannot  sympathize  much  with  the  viewpoint  that  the  ton- 
sil has  an  internal  secretion,  other  than  the  fact  that  it  may 
contribute  lymphocytes  to  the  general  circulation  as  do  all 
other  lymph  glands,  but  until  it  is  generally  proved  that  other 
lymph  glands  have  an  internal  secretion,  I  am  not  prepared 
to  admit  that  the  tonsil  itself  has. 

The  question  arises,  how  much  of  its  enlargement  is  surely 
like  that  of  other  cervical  nodes,  i.  e.,  one  for  which  it  is 
itself  not  at  all  to  blame?  It  enlarges,  presumably,  in  per- 
formance of  its  function,  and  its  function  is  not  wholly  to 
absorb  through  its  surface.  In  fact,  it  may  do  exactly  as 
Ashurst  suggests;  it  may  try  actually  to  eliminate.  Brieger 
and  Goerke  have  expressed  their  belief  in  their  so-called 
Durch-Stroemungstheorie,  which  is  to  the  effect  that  there  is 
a  constant  flow  of  lymph  from  the  interior  of  the  tonsil 
through  to  its  surface,  and  not  only  that  leucocytes  and 
Ivmphocytes  occasionally  wander  through  to  the  surface,  but 
that  there  is  an  actual  fluid  outflow  through  the  interstices 
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■of  the  epithelium,  exactly  as  there  is  in  the  nose 
through  the  interstices  in  the  nasal  epithelium,  and 
this  outflow  especially  protects  in  the  case  of  the 
tonsils  from  the  influx  of  the  germs  from  the  sur- 
face and  that  the  impurities  are  thus  washed  to  the  surface 
and  carried  out  and  swallowed.  Only  when  this  flow  ceases, 
owing  to  internal  or  local  conditions,  could  infection  take 
place.  This  I  am  not  prepared  either  to  accept  or  condemn, 
but  it  certainly  shows  that  other  functions  are  to  be  conceived 
than  that  of  merely  soaking  up  from  the  surface  as  does  a 
sponge,  which  has  been  all  that  has  ever  been  credited  to  the 
tonsil  in  the  older  ideas. 

O.  Levenstein,  of  Berlin,  who  is  associated  with  Fraenkel 
in  the  Berlin  Policlinic,  has  done  as  much  individual  work 
and  spent  as  much  thought  on  the  question  of  the  function 
of  the  tonsil  as  anyone  whom  I  have  been  able  to  discover  in 
recent  literature.  Certainly,  he  has  a  right  to  state  almost 
ex  cathedra  a  definite  opinion.  After  a  review  of  all  the  the- 
ories that  have  been  advanced,  the  protective,  the  absorptive, 
the  Durch-Stroemungstheorie.  the  theor\'  that  it  possesses  a 
function,  as  suggested  by  the  experim'ents  of  our  own  George 
n.  Wood,  of  contributing  largely  to  the  production  of  white 
corpuscles  from  its  epithelium,  that  all  adenoid  tissue  has  this 
function,  after  giving  all  credit  to  the  ideas  exploited  by  all 
authors,  ends  up  with  the  confession  that  he  feels  that  every 
one  and  all  of  them  fall  short  of  expressing  definitely  what 
the  function  of  the  tonsils  is.  He  leaves  you  entirely,  in  a 
way,  without  a  leg  to  stand  upon ;  finding  evidence  w^hich 
seems  to  contradict  that  any  one  of  these  theories  is  the  sole 
function  of  the  tonsil.  In  this  last  I  believe  that  he  is  right. 
I  believe  that  no  one  single  thing  explains  what  the  tonsil 
does.  It  may  do  all  of  them,  but  I  think  we  can  safely  assume 
that  it  is  absolutely,  in  every  sense  and  in  all  senses,  a  lymph 
node,  and  as  such  should  be  protected  from  rude  destruction. 
Whatever  its  humble  office  may  be,  it  had  better  be  allowed 
to  perform  it ;  if  not,  some  other  deeper  lying  node  has  got 
to  do  it.  And  when  this  deeper  node  does,  by  any  chance, 
protect  from  an  invader  which  the  removed  tonsil  should  have 
held  up.  the  septic  matter  is  nearer  the  more  vital  portions 
of  the  body  by  having  gotten  beyond  the  first  barricade.  This 
idea  certainly  comes  comfortably  to  my  support  in  the  con- 
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servatism  which  I  have  always  exercised  in  the  treatment  of 
tonsils  in  the  adult.  I  have  for  years  in  them  followed  ovit 
the  practice  suggested  by  what  I  did  for  the  Vassar  student, 
freeing  the  pillars  of  the  palate,  slitting  up  the  crypts  which 
burrow  and  underlie  the  surface,  getting  rid  of  all  retention 
spots,  and  shrinking  the  tonsil  by  ignipuncture.  If  very 
large,  naturally,  diminishing  the  size  by  punch  forceps  or  by 
removing  the  larger  portions  by  scissors  or  guillotine,  but 
rarely  tonsillectomizing.  1  feel  that  I  have  been  able  to  do 
for  my  patients,  safely,  comfortably  and  thoroughly,  all  that 
has  been  done  by  the  other  methods.  I  trust  that  I  may  be 
understood  that  in  this  respect  I  am  speaking  of  routine  pro- 
cedures. When  I  believe  a  tonsil  is  thoroughly  diseased  I 
presume  no  one  of  you  is  more  thorough  in  removing  it  than 
am  I,  but  it  is  only  when  I  think  it  is  thoroughly  diseased 
that  I  have  done  so.  The  chief  dependence  for  the  shrinking 
other  than  by  the  occasional  clipping  has  been  the  galvano- 
cautery  ignipuncture  method.  Each  of  us  has  our  habits,  as 
I  have  said  before  in  this  paper,  and  this  has  been  mine. 

It  has  been  with  peculiar  pleasure  that  I  have  read  Levin- 
stein's article  in  the  last  number  of  Praenkel's  Archives,  where 
he,  from  entirely  independent  observations  carried  out  care- 
fully and  for  years,  comes  forward  with  the  plea  that  it  is 
often  unnecessary  to  do  anything  more  than  to  thoroughly 
slit  up  and  shrink  the  upper  lobe  of  the  tonsil.  He  quite  truth- 
fully insists  that  by  far  the  most  frequent  source  of  the  quin- 
sies from  which  people  suffer  is  the  upper  lobe  of  the  mass. 
If  this  is  properly  freed  and  opened  and  taken  care  of,  that 
is  all  that  is  necessary  in  a  great  many  cases.  In  his  usual 
thorough  way  he  goes  at  great  length  to  explain  and  justify 
the  position  which  he  has  in  a  way  empirically  and  clinically 
observed  to  be  perfectly  true,  and  it  is  with  singular  pleasure 
that  I  in  my  humble  way  speak  in  confirmation  of  what  he 
has  said  and  claimed.  As  he  wisely  says,  if  there  be  any 
function  to  be  attributed  to  the  tonsil,  you  at  least  leave  a  large 
enough  portion  of  the  tonsil  behind,  in  this  way,  so  that  it 
can  readily  perform  its  duties. 

Now,  if  there  is  any  wheat  amidst  all  this  chaff  so  cheerfully 
borne  by  you  in  its  tedious  presentment,  it  must  be  this,  that  as 
to  the  young  the  lymphatic  system  is  a  necessity,  we  should  let 
the  young  have  all  of  it,  unless  removal  of  any  portion  of  it  is 
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necessary  because  of  disease.  If  at  any  time  of  life  tonsillecto- 
my is  to  be  criticized,  it  is  in  the  young  child  under  six  or  ten, 
and  my  plea  which  might  at  this  junction  be  termed  a  wail,  is 
that  by  everything  logical  we  ought  to  refrain  from  tli£  beau- 
tiful and  satisfying  operation  of  tonsillectomy,  as  a  routine 
procedure  in  our  clinics,  until  after  the  tenth  year,  imless  for 
known  disease. 

Healthy,  normal  adenoid  and  tonsil  tissue  is  formed  before 
birth  and  increases  for  a  certain  time,  and  afterwards  shrinks 
and  disappears,  just  as  does  the  thymus  gland.  The  really 
ideal  normal  child  always  has  his  tonsils,  and,  like  all  our 
organs,  they  do  their  work  without  our  being  conscious  of 
them  while  they  remain  normal.  This  surely,  then,  suggests  a 
certain  stated  function. 

Apparently  the  first  part  of  the  ring  of  adenoid  tissue  in  our 
throats  to  possess  a  function  is  the  pharynx  tonsil.  Later, 
when  dentition  starts,  the  faucials  show  activity ;  and  later 
still  the  lingual  tonsil.  When  retrograde  processes  start  the 
atrophy  first  shows  in  the  adenoid,  and  later  still  the  faucials 
start  to  shrink.  At  forty  the  lingual  tonsil  may  be  still  active. 
This  suggests  that  a  certain  amount  of  activity  of  this  tissue 
is  all  our  life  long  necessary  for  the  proper  wellbeing  of  our 
bodies.  Now,  why  should  we  thus  ruthlessly  remove  in  child- 
hood all  of  that  tissue  which  we  can  lay  our  hands  upon,  when 
all  the  logic  of  events  is  that  some  of  it  is  surely  needed  ?  Have 
you  not  all  of  you  contemplated  how  much  this  sometimes  is 
when  you  have  done  a  complete  adenoidectomy  and  a  pretty 
enucleation?  It  seems  so  satisfying,  and  one  sort  of  pats  him- 
self on  the  back,  as  he  contemplates  how  every  bit  of  the  ton- 
sils is  there,  all  within  its  capsule. 

It  would  seem  logical  that  we  cannot  do  this  indefinitely  to 
young  children  without  some  penalty,  and  I  feel  positive  that 
in  ten  or  fifteen  years  from  now  we  will  all  know  what  it  is 
that  we  have  done.  Without  doubt  some  of  the  little  folks 
from  whom  we  have  removed  so  much  tissue  are  going  to 
need  more  than  they  have  left.  Then  we  might  expect  early 
enlargement  of  the  lingual  tonsil,  and  the  lateral  columns  of 
the  pharynx  will  be  found  projecting  into  the  throat,  and  no 
doubt  by  their  clinical  manifestations  will  give  us  still  some- 
thing to  do  w^hen  there  are  no  more  tonsils  to  enucleate. 

Already,  as  a  sign  of  the  times,  I  might  chronicle  the  fact 
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that  I  have  this  year  seen  my  first  three  cases  of  quinsy  of  the 
lateral  columns  of  the  pharynx.  Each  was  a  well  defined 
abscess  just  above  and  behind  the  palate,  and  each  of  them 
was  associated  with  profound  systemic  disturbance  and 
marked  and  very  threatening-  edema  glottidis.  In  two  of  the 
patients  only  rudimentary  tonsils  existed,  one  having  had 
two  operations  on  his  tonsils. 

Living  as  I  do  in  a  small  community,  I  see  more  of  my 
successes  and  failures  than  do  many  of  you  in  the  larger 
cities,  who  never  surely  know  very  much  of  what  happens  to 
the  hundreds  and  thousands  of  your  clinic  patients.  The 
greater  the  city,  the  less  you  can  follow  even  your  private 
patients.  For  years  I  removed  only  adenoids  in  an  attempt 
to  study  the  problem,  in  children  rarely  doing  even  a  radical 
tonsillotomy  unless  tKe  tonsils  were  either  diseased  or  markedly 
obstructive.  -What  has  been  the  result?  A  varied  one,  as 
might  have  been  expected.  Some  faucials  enlarged ;  some  did 
not.  But  some  took  better  care  of  their  throats  and  teeth.  Some 
had  better  noses.  Some  did  not  need  the  tissue^  and  others 
did.  Those  who  did.  many  of  them,  never  had  the  slightest 
trouble  from  the  tonsils  which  enlarged  in  response  to  needs 
of  the  system  for  tissue  of  that  kind.  The  large,  discrete 
tonsils  were  without  symptoms.  Only  the  adherent,  sunken 
ones  ever  made  any  trouble.  When  the  children  got  older. 
the  discrete  but  sometimes  too  large  tonsils  shrank  away,  and 
nothing  ever  happened.  I  have  only  a  very  few  times,  remark- 
ably few,  ever  had  the  slightest  reason  to  wish  I  had  removed 
more :  when  I  did.  the  children  were  old  enough  so  that  a  little 
shrinkage  by  ignipuncture  was  all  that  was  necessary.  And 
if  this  tonsil  tissue  was  any  protection,  then  they  surely  had 
all  such  advantages. 

It  might  now  be  asked,  when  we  suddenly  remove  these 
large  amounts  of  adenoid  tissue  from  our  small  patients,  why 
don't  we  observe  some  bad  results,  if  this  is  so  disastrous  to 
them  ?  This  I  have  already  said  I  believe  will  surely  be  chron- 
icled if  all  of  us,  in  a  perfectly  judicial  spirit,  observe  while 
we  watch  and  wait.  What  the  function  of  the  tonsil  is  must 
soon  be  learned  if  all  that  we  have  said  has  any  bearing.  It  is 
rather  suggestive,  and  I  have  often  wondered  if  there  is  any 
connection  between  the  frequently  observed  appendicitis  in 
children  who  have  had  both  tonsils  and  adenoids  thoroughlv 
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removed.  Both  are  certainly  adenoid  structures.  Much  more 
has  been  said  about  the  appendix,  also,  since  the  arrival  of 
grippe  in  our  land.  And  here,  too,  I  have  wondered  if  the 
grippe  is  not  also  responsible  for  sending  astray  from  the 
straight  and  narrow  path  of  normal  procedure  many  a  tonsil 
and  adenoid.  Might  they  not  have  grown  big  from  trying  to 
defend  our  systems  from  the  grippe  inroads? 

By  thinking  along  all  the  various  lines,  I  believe  we  shall 
be  able  to  deduce,  as  I  have  said  before,  something  interesting 
and  instructive. 

In  conclusion  I  want  to  commend  the  following  thoughts  as 
being  perhaps  more  applicable  to  the  younger  generation  who 
are  to  follow  us  to  the  front  ranks  of  the  workers  in  this  line 
of  activity: 

First,  that  logically  tonsil  tissue  must  have  a  function,  and 
if  so,  it  is  to  the  young  that  it  is  of  most  value. 

Second,  if  it  is  necessary  to  operate  in  children  upon  the 
faucial  tonsils  which  are  merely  large  and  not  diseased,  then 
there  are  surely  perfectly  safe,  sane,  and  effective  methods 
other  than  complete  tonsillectomy  to  deal  with  the  problem. 
Be  thorough  with  the  adenoids,  but  save  some  healthy  tonsil 
tissue. 

Third,  while  what  has  just  preceded  may  apply  perfectly 
well  to  adults,  in  them  the  evidences  of  disease  may  be  so 
apparent  that  radical  procedure  against  the  tonsil  is  surely 
justifiable ;  and  then,  by  all  means,  do  a  tonsillectomy,  in  any 
one  of  the  admirable  ways  which  you  gentlemen  have  been  so 
prominently  identified  in  developing  to  a  perfect  detail. 

232  Yoric  Street. 
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XLI. 
THE  TECHNIC  OF  TONSILLECTOMY. 
By  J.  M.  Ingersoll,  M.  D., 
Cleveland. 

A  few  years  ago,  when  the  complete  enucleation  of  the 
tonsils  began  to  be  generally  advocated  as  the  best  method  of 
treating  pathologic  conditions  of  the  tonsils,  we  tried  in  our 
dispensary  at  Lakeside .  Hospital  the  various  operations  ad- 
vised by  different  men  and  gradually  evolved  the  following 
operative  technic : 

Ether  is  used  for  the  anesthetic  and  enough  is  given  to 
completely  relax  the  muscles  of  the  jaws.  Then  a  self-retain- 
ing mouth  gag  (Whitehead's)  is  placed  in  the  patient's  mouth 
and  the  patient  is  moved  along  on  the  table  so  that  the  head 
hangs  freely  over  the  end.  One  assistant  sits  on  the  left  and 
holds  the  head  firmly  with  both  hands,  turning  it  slightly  to 
the  patient's  left  side  when  the  left  tonsil  is  being  operated 
upon,  and  vice  versa  for  the  right  tonsil. 

A  second  assistant  stands  on  the  patient's  right  side,  holds 
the  tongue  depressor  with  his  left  hand  and  sponges  with  his 
right.  A  fairly  broad,  flat  tongue  depressor  is  used,  its  distal 
end  being  bent  downward  slightly  so  that  "it  can  be  hooked 
down  back  of  the  tongue  and  thus  pull  the  tongue  forward  as 
well  as  depress  it.  The  operator  sits  at  the  end  of  the  table 
with  the  patient's  head  directly  in  front  of  him  so  that  the 
relative  position  of  each  tonsil  is  the  same.  If  daylight  is  used, 
the  operator's  back  should  be  toward  the  window. 

One  tonsil  is  grasped  with  a  pair  of  forceps  and  pulled  for- 
ward and  inward  toward  the  median  line.  Then  the  mucous 
membrane  over  the  superior  part  of  the  tonsil  just  in  front  of 
the  anterior  pillar  is  cut  with  a  pair  of  scissors. 

This  primary  incision  should  be  carefully  made  through 
the  mucous  membrane  only.  When  the  incision  extends  down 
into  the  tonsillar  tissue  the  tonsil  itself  is  more  Hable  to  tear- 
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and  the  dissection  becomes  difficult  or  almost  impossible. 
Usually  the  glistening  capsule  of  the  tonsil  can  be  seen  through 
the  primary  incision.  A  blunt  dissector  is  inserted  behind  the 
capsule,  and  the  velar  lobe  of  the  tonsil  is  freed  from  its 
attachment  to  the  anterior  and  posterior  pillars  and  the  sur- 
rounding ti-sne.  If  the  blunt  dissector  does  not  separate 
the  tonsil  from  the  surrounding  tissue  when  moderate  force 
is  used,  then  the  firmer  attachments  are  severed  with  the  scis- 
sors. Ill  this  way  the  tonsil  with  its  capsule  is  dissected  en- 
tirely free  from  the  anterior  and  posterior  pillars  and  from 
its  attachment  superiorly  and  somewhat  inferiorly, 

A  considerable  part  of  the  successful  enucleation  of  the 
tonsil  depends  upon  the  careful  dissection  of  the  superior 
portion  of  the  tonsil  and  its  capsule.  When  the  dissection 
is  complete  the  tonsil  should  be  so  free  that  it  can  be  easily 
drawn  out  beyond  the  faucial  pillars. 

The  wire  loop  of  a  Tyding's  snare  is  placed  over  the  ton- 
sil, which  is  then  grasped  with  the  forceps,  one  blade  in  the 
supratonsillar  fossa  and  the  other  in  the  inferior  part  of  the 
tonsil,  and  pulled  forward  so  that  the  whole  tonsil  extends 
through  the  loop.  It  almost  goes  without  saying  that  caution 
should  be  used  to  see  that  the  uvula  is  not  caught  in  the  snare. 
The  snare  is  closed  slowly,  and  it  naturally  follows  the  line  of 
least  resistance — namely,  the  attachment  of  the  capsule  to  the 
surrounding  tissue — and  the  tonsil  with  its  capsule  is  shelled 
out  from  the  tonsillar  fossa. 

A  gauze  sponge  is  then  packed  into  the  fossa  and  held  in 
position  for  two  or  three  minutes  by  firm  pressure  with  the 
index  finger  while  more  anesthetic  is  being  given  if  it  is  need- 
ed. This  firm  pressure  usually  stops  the  bleeding,  and  when 
the  sponge  is  removed  the  fossa  is  carefully  inspected.  If 
there  are  any  bleeding  points  they  are  grasped  with  ordinary 
hemostats  and  twisted.  If  an  artery  large  enough  to  spurt 
has  been  cut.  it  is  grasped  and  a  buried  catgut  ligature  is 
passed  around  it  and  tied  tightly.  We  have  found  that  un- 
less the  ligature  is  anchored  in  the  tissue  around  the  artery,  it 
i-  liable  to  slip  oflF  and  cause  secondary  hemorrhage.  In  other 
words,  tonsillar  hemorrhage  is  dealt  with  in  exactly  the  same 
way  as  hemorrhage  in  any  surgical  operation  and  is  con- 
trolled by  pressure,  torsion  or  ligation. 

The  second  tonsil  is  then  operated  upon  in  the  same  way. 
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and  when  the  hemorrhage  in  each  fossa  has  been  completely- 
stopped  an  adenotomy  is  done,  if  necessary. 

The  patient  is  kept  in  bed  three  days  and  is  given  soft  or 
liquid  diet.  The  only  after-treatment  is  an  alkaline  mouth 
wash.  Sprays,  gargles  and  local  applications  are  contraindi- 
cated. 

The  operation  is  always  done  at  a  hospital  or  under  favora- 
ble circumstances  at  the  patient's  home.  Ether  is  used  for 
the  anesthetic  in  adults,  as  well  as  in  children,  for  it  has  been 
our  experience  that  there  is  more  liability  of  considerable 
hemorrhage  in  an  adult  than  in  a  child,  and  the  hemorrhage 
can  be  more  easily  controlled  under  general  than  under  local 
anesthesia. 

We  do  not  claim  any  particular  originality  for  this  method 
of  operating.  The  position  of  the  patient  has  been  fully  de- 
scribed before  and  is  known  as  the  Rose  position.  This  posi- 
tion offers  some  decided  advantages  over  the  other  positions 
commonly  used.  It  is  equally  good  for  the  use  of  direct  or 
reflected  light.  The  relative  position  of  each  tonsil  is  the 
same.  The  blood  tends  to  gravitate  into  the  nasopharynx, 
away  from  the  field  of  operation,  and  is  less  liable  to  be 
inspired.  The  operative  field  can  easily  be  sponged  and  kept 
clean  by  an  assistant.  Severe  hemorrhage  can  be  more  accu- 
rately observed  and  efficiently  controlled. 

The  various  steps  in  the  operation  are  the  same  as  or  simi- 
lar to  those  of  other  men.  We  think  that  a  cleaner  and  better 
dissection  of  the  tonsil  can  be  made  with  an  instrument  de- 
vised for  this  purpose  than  with  the  finger.  Our  method  of 
dealing  with  hemorrhage  is,  as  far  as  we  know,  somewhat 
dififerent  from  that  of  most  operators.  In  our  experience  it 
has  been  very  efficient.  The  average  time  necessary  for  the 
operation  is  from  eight  to  twelve  minutes  in  uncomplicated 
cases.  The  time  needed  to  anesthetize  the  patient  varies 
greatly  and  is  usually  more  than  the  time  used  in  the  operation. 


XLII. 

THE  RELATION   OF  ENLARGED  TONSILS  TO 
ENDOCARDITIS. 

By  Albert  C.  Getchell,  M.  D., 

Worcester,  Mass. 

In  the  Transactions  of  the  Association  of  American  Physi- 
cians for  the  year  1899  is  a  paper  entitled  "Endocarditis  Oc- 
curring in  the  Course  of  TonsilUtis,"  by  Dr.  F.  A.  Packard. 
While  the  writer  was  guarded  as  to  his  conclusions,  yet  the 
paper  stands  as  a  definite  exposition  of  the  relationship  of 
tonsillitis  and  endocarditis,  and  has  been  so  quoted  by  other 
writers  from  time  to  time.  The  question  Dr.  Packard  discussed 
was  a  pathologic  one,  but  with  the  growth  of  the  operation  for 
the  complete  removal  of  the  tonsil  it  has  become  also  a  practical 
one.  For  if  so  serious  a  malady  as  endocarditis  depends  to  any 
considerable  degree  upon  the  presence  in  tonsils  of  a  causative 
agent,  any  operation,  however  difficult  or  dangerous,  is  not 
only  proper  but  necessary. 

There  is  no  question  that  among  throat  specialists  in  the 
United  States  there  has  of  late  years  been  a  growing  feeling 
of  the  importance  of  the  tonsils  as  the  portals  of  entry  for  the 
infection  of  many  serious  diseases,  and  one  finds  this  idea 
gaining  ground  among  the  profession  at  large. 

Looking  over  the  literature  of  the  subject  among  writers  on 
diseases  of  the  heart  and  diseases  of  children,  I  find  this  view 
rather  cautiously  stated  by  some,  while  others  make  no  mention 
of  it  whatever.  Thus,  not  to  attempt  an  exhaustive  list  but  by 
way  of  illustration.  Whittaker  in  "The  Twentieth  Century  of 
Practice,"  1895.  Vol.  IV.  p.  156.  says:  "The  tendency  of  mod- 
ern belief  is  to  regard  the  throat  as  the  avenue  of  entrance  for 
the  microorganisms  of  rheumatism  and  endocarditis."  Haig- 
Brown  found  conclusive  evidence  of  endocarditis  in  8  out  of 
345  cases  of  tonsillitis.     These  and  other  quotations  may  be 
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found  in  Packard's  article.  Babcock  in  his  book  on  the  heart, 
page  156,  says:  "It  (endocarditis)  has  been  known  to  follow 
tonsillitis  and  so  apparently  a  local  process  as  furuncle."  Holt 
says  (edition  of  1910,  p.  1140)  :  "Acute  tonsillitis  often  ushers 
in  an  attack  of  rheumatic  arthritis,  and  occasionally  acute 
endocarditis." 

The  most  recent  book  on  diseases  of  the  heart  that  I  have 
consulted,  James  Mackenzie,  makes  no  mention  of  the  matter. 
And  also  Edmund  Cautley,  in  his  "Diseases  of  Infants  and 
Children,"  just  published,  makes  no  mention  of  the  relation- 
ship. 

On  the  other  hand.  Osier  in  the  article  on  endocarditis,  which 
he  writes  in  his  recent  "System  of  Medicine,"  speaks  in  no  un- 
certain terms.     He  says  (Vol.  IV.  p.  138)  : 

"The  tonsils,  the  mycotic  hot  beds,  are  responsible  for  a 
great  many  cases,  and  if  as  is  now  commonly  believed  the  in- 
fection of  acute  rheumatic  fever  is  here  nurtured,  they  take  the 
first  rank  as  sources  of  infection." 

Again,  page  139: 

"The  so-called  endocarditis  from  cold  is  probably  always 
rheumatic,  and  of  tonsillar  origin,  and  it  may  occur  in  the 
febrile  attacks  of  children  as  the  result  of  slight  or  even  over- 
looked tonsillitis." 

And  again,  i^age  149: 

"Much  could  be  done  to  lessen  the  number  of  cases  of  rheu- 
matic fever,  of  chorea,  and  of  endocarditis  if  we  attacked  more 
vigorously  and  more  systematically  the  enlarged  tonsils  of  chil- 
dren. Here  is  the  point  toward  which  our  efforts  should  be 
directed.  A  child  subject  to  recurring  attacks  of  tonsillitis  or 
with  marked  adenoids  shouM  have  the  tonsils  or  adenoids  thor- 
oughly removed.  Other  measures  of  local  treatment  simply 
trifle  with  that  what  is  always  a  very  dangerous  condition." 

Here  the  question  with  which  this  inquiry  started  is  an- 
swered, positively,  almost  dogmatically,  by  an  eminent  author- 
ity. The  tonsils  of  a  child  subject  to  recurring  attacks  of 
tonsillitis  are  dangerous  structures,  whose  complete  and  thor- 
ough removal  is  demanded  to  save  the  child  from  so  serious  a 
disease  as  endocarditis.  It  seems  to  me,  however,  that  even  this 
does  not  settle  the  question,  but  that  further  study  of  the  prob- 
lem is  needed.  I  used  to  think  that  the  relation  of  tonsillitis — 
or  rather,  to  be  more  specific,  the  relation  of  chronically  en- 
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larged  tonsils  to  endocarditis  was  a  very  definite  one.  For  the 
last  four  or  five  years,  however,  I  have  been  studying  more 
carefully  the  cases  of  enlarged  tonsils  and  adenoids  that  have 
come  to  me  for  operation,  and  I  do  not  feel  that  the  causative 
relation  is  so  definite  as  I  once  did. 

I  have  had  continuous  charge  of  the  throat  department  at 
the  Memorial  Hospital  in  Worcester  for  nineteen  years.  In 
that  time  there  have  been  somewhat  over  2,000  tonsil  opera- 
tions. Until  recently  I  have  done  all  the  operating  myself. 
For  the  last  few  years  my  assistants  have  done  a  good  deal, 
but  I  still  exercise  close  supervision  over  the  work,  operating 
myself  one  day  in  the  week.  For  safety  of  anesthesia  it  has 
always  been  our  custom  to  examine  wnth  bare  chest  the  heart 
and  lungs  of  patients  before  operation,  and  if  the  house  physi- 
cian finds  anything  abnormal,  the  matter  is  brought  to  the  at- 
tention of  the  operating  surgeon.  These  cases  include  boys 
and  girls  up  to  the  age  of  16  and  adult  women.  Since  I  have 
begun  to  pay  especial  attention  to  the  matter,  I  have  been 
struck  with  the  extreme  rarity  of  heart  lesions. 

I  can  recall  but  one  case  of  undoubted  cardiac  disease.  Of 
this  case  I  shall  speak  later.  And  so  of  all  the  cases  that  have 
come  under  my  observation  in  this  hospital,  in  private  practice 
and  in  other  hospntals,  while  I  have  found  definite  cardiac 
lesions  in  persons  who  came  for  the  removal  of  enlarged  ton- 
sils, yet  these  cases  are  so  few  that  the  complication  in  my 
experience  is  one  of  great  rarity.  If.  then,  enlarged  tonsils, 
which  have  been  subject  to  recurring  attacks  of  inflammation, 
are  so  definite  a  cause  of  endocarditis,  why  should  evidence  of 
endocardial  trouble  in  these  patients  be  not  only  not  the  rule 
but  the  rare  exception? 

I  desire  now  to  cite  the  case  I  referred  to  a  few  moments 
ago.  It  was  a  boy  of  14,  with  well  marked  heart  disease — 
enlargement,  thrill,  apex  systolic  murmur  transmitted  to  the 
axilla  and  heard  plainly  in  the  back.  He  had  very  large  tonsils, 
and  was  referred  to  me  for  removal  of  them  on  account  of  his 
heart  trouble.  At  first  sight  it  seemed  to  be  a  case  where  there 
was  a  direct  relation  between  enlarged  tonsils  as  such  and 
endocarditis,  and  so  the  doctor  thought  who  referred  the  case. 
On  careful  inquiry,  however,  I  found  that  this  was  not  so. 
This  boy,  so  far  as  he  and  his  mother  knew,  had  never  had 
sore  throats,  and  up  to  tw*o  years  ago  was  always  well.    Then 
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he  was  ill  with  diphtheria,  and  was  at  the  Isolation  Hospital.. 
Since  then  he  has  not  been  so  well,  and  has  had  to  call  a  doctor 
from  time  to  time.  When  he  was  at  Isolation  Hospital  no  note 
was  made  of  any  heart  trouble.  It  is  hardly  possible  that  a 
heart  like  his  could  have  escaped  detection  in  this  well  conduct- 
ed hospital.  It  is,  therefore,  plain  that  his  endocardial  trouble 
developed  after  his  diphtheria,  and  probably  as  a  result  of  it. 
His  tonsils  were  removed  and  examined  by  a  pathologist.  They 
were  simply  hypertrophied  tonsils. 

Before  much  can  be  gained  in  settlement  of  this  cjuestion,  we 
must  have  definite  ideas  of  what  we  mean  by  endocarditis.  Is 
the  pathologic  process  limited  to  the  lining  membrane  of  the 
heart,  or  does  it  involve  to  a  greater  or  less  extent  the  heart 
muscle?  If  the  former,  the  lesion  is  much  more  serious  than 
the  latter,  for  the  mechanism  of  the  heart  is  permanently  dam- 
aged, by  alteration  in  the  structure  of  the  valves.  On  the  other 
hand,  if  the  lesion  which  causes  the  murmur  is  due  to  myocar- 
dial change  and  dilatation  of  the  orifices,  this  condition  may 
be  temporary  and  the  heart  may  later  recover  its  perfect 
power. 

Osier  says  (op.  cit..  p.  134)  :  '"Infective  endocarditis  is  a 
valvular,  rarely  a  mural  lesion."  But  later  on  (p.  136)  :  "In 
addition  to  cHanges  in  the  endocardium  there  are  usually  alter- 
ations in  the  myocardium,"  and  (p.  145)  "Sturgis  very  correct- 
ly insisted  that  a  majority  of  the  cases  are  best  described  as 
carditis,  so  frequently  are  the  epicardium  and  the  substance  of 
the  heart  involved." 

Mackenzie  (p.  215)  says:  "One  must  consider  carefully  the 
murmurs  arising  in  the  course  of  a  febrile  attack,  even  in  rheu- 
matic fever,  for  the  presence  of  a  murmur  may  not  necessarily 
mean  the  invasion  of  the  mitral  valves  by  the  inflammatory  pro- 
cess, but  may  be  due  to  the  tonicity  of  the  poisoned  heart  muscle 
failing  and  giving  rise  to  incompetence  of  the  mitral  orifice, 
due  therefore  not  to  endocardial,  but  to  a  myocardial  afifection. 
Endocarditis  and  pericarditis,  both  acute  and  chronic,  bulk  so 
largely  in  medical  literature,  only  because  an  abnormal  sound 
invariably  impresses  the  mind  more  than  an  abnormal  sign 
perceptible  by  other  senses,  and  the  easy  recognition  of  a 
valvular  murmur  and  friction  sound  has  led  to  the  associated 
symptoms  being  ascribed  to  the  same  lesion." 

(See  also  Thayer  "On  the  Commoner  Types  of  Functional 
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Cardiac  Murmurs.'"  Transactions  of  the  Association  of  Amer- 
ican Physicians,  Vol.  XX\',  p.  75.) 

Will  not  these  considerations  account  for  the  fact  that  if 
children  are  carefully  examined  a  murmur  may  be  found  and 
a  diagnosis  of  endocarditis  made,  while  later  in  life  this  same 
person  may  apply  for  removal  of  the  tonsils  and  no  cardiac 
lesion  be  found?  This  may  happen  peculiarly  in  children,  in 
whom  a  cardiac  abnormality  may  develop  without  being  accom- 
panied by  evident  symptoms. 

This  is  a  case  in  pomt :  A  young  girl  upon  whom  I  operated 
last  summer  for  the  removal  of  tonsils.  About  once  a  year  she 
had  had  attacks  of  tonsillitis.  Her  parents  were  people  who 
never  hesitated  to  call  the  family  physician,  a  careful  and  com- 
petent man.  A  cardiac  murmur  was  accidentally  found  in  the 
examination  of  the  g}'mnasium  physician,  its  existence  or  heart 
trouble  not  having  been  suspected. 

Tonsillitis  is  common  in  childhood.  Qsler  says :  "Tonsillar 
infection  is  universal  in  childhood."  Is  acute  endocarditis  pro- 
portionally common  then?  Gibson,  "Diseases  of  the  Heart  and 
Aorta,"  1898,  page  393,  says :  "Acute  endocarditis  is  essential- 
ly a  disease  of  the  active  period  of  adult  life,  its  occurrence 
being  most  frequent  between  the  age  of  twenty  and  forty."  To 
finish  Osier's  remark  just  quoted :  "Tonsillar  infection  is  uni- 
versal in  childhood,  while  rheumatic  infection  although  com- 
mon only  occurs  in  a  comparatively  small  number  of  children" 
(p.  139).  Julius  Derschfeld  says  (Allbult's  System.  Vol.  1, 
p.  630:  "Infective  endocarditis  occurs  between  20  and  40.  It 
is  rare  in  children  according  to  Osier,  although  he  (Dersch- 
feld) thinks  it  is  not  so  rare." 

The  diseases  which  are  supposed  to  cause  endocarditis  are 
scarlet  fever,  measles,  smallpox,  influenza,  erysipelas,  pneu- 
monia, pyemia,  gonorrhea,  tuberculosis,  rheumatism,  otitis,  dis- 
eases of  the  vagina  and  uterus,  empyemia  (Gibson). 

Researches  demonstrate  conclusively  the  invasion  of  the  heart 
by  the  specific  organisms  of  rheumatic  fever,  pneumonia,  tv- 
phoid  fever,  diphtheria,  erysipelas,  influenza  and  various  septic 
infections.      (Mackenzie,  page  214.) 

Whittaker  ("Twentieth  Century  Practice,"  page  156)  gives 
in  addition  to  those  already  mentioned,  osteomyelitis  and  per- 
iostitis, furunculosis,  dysentery,  malaria,  and  says :  "It  is  uni- 
versally admitted  that  even  the  most  trivial  infection  may  be 
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followed  by  endocarditis.  Thus  endocarditis  has  been  observed 
after  infections  as  inconsiderable  as  quinsy  and  mumps."  That 
is  to  say,  many,  probably  all  the  general  diseases  which  are  due 
to  a  micr.oorganism,  may  produce  heart  disease.  Of  these, 
rheumatism,  in  all  probability  a  germ  disease,  is  more  liable  to 
cause  heart  infection,  which  locates  on  the  valves.  It  is  true 
also  that  other  infections,  more  likely  to  be  local  than  gen- 
eral, may  produce  the  same  result,  such  as  septic  infections. 
The  mouth,  being  the  opening  of  the  body  most  accessible,  it 
seems  that  the  point  of  entrance  of  the  infecting  agent  would 
be  there,  and  it  is  undoubtedly  true  that  it  is  in  many  instances. 
Moreover,  if  the  structures  in  the  mouth  are  inflamed  or  dis- 
eased, resistance  is  lowered,  and  infection  is  more  liable  to  take 
place.  In  this  way  chronically  enlarged  and  inflamed  tonsils 
would,  and  undoubtedly  do,  make  the  throat  more  liable  to  in- 
fection. But  it  does  not  follow  that  the  tonsils  themselves  are 
the  necessary  and  sole  foci  of  infection.  Thus,  a  careful  read- 
ing of  Packard's  five  cases  shows  that  in  only  one  of  them  were 
there  swollen  and  inflamed  tonsils,  that  is,  a  typically  acute 
tonsillitis.  One  of  the  cases  had  a  slightly  inflamed  tonsil  wdth 
an  enlarged  cervical  lymph  node  of  the  same  side.  The  second 
had  a  mild  angina  with  catarrhal  inflammation  of  the  pharynx. 
The  third  had  greatly  enlarged  and  acutely  inflamed  tonsils. 
The  fourth  had  pain  in  swallowing,  and  on  examination  the 
mucous  membrane  of  the  fauces  and  pharynx  was  found  to  be 
swollen  and  reddened,  and  the  submaxillary  lymph  nodes  were 
plainly  enlarged.  The  fifth  had  a  slight  sore  throat,  and  Dr. 
Packard's  services  were  called  because  of  a  glandular  swelling 
on  the  neck  a  few  days  later.  I  quote  these  cases  thus  fully 
because  this  paper  has  been  so  often  referred  to.  It  is  evident 
that  there  was  in  all  these  cases  an  infection  of  the  throat,  but 
it  is  not  evident  that  the  tonsils  were  in  all  of  them  either  the 
cause  or  the  avenue  of  the  infection. 

Sore  throats, — anginas  as  they  used  to  be  called, — even  in 
children,  are  not  all  due  to  inflammation  of  the  tonsils.     They 
are  very  often  due  to  an  inflammation  of  the  glandular  tissue- 
of  the  pharynx,  even  an  infection  with  a  deposit  simulating 
diphtheria  starting  here. 

I  have  under  observation  now  an  adult,  a  nurse  in  a  hospital, 
whose  tonsils  I  removed,  with  the  main  intent  to  put  a  step  to- 
infective  sore  throats.    The  tonsils  were  thoroughly  removed,. 
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but  she  has  had  the  sore  throats  which  excite  suspicion  of  diph- 
theria as  she  did  before,  and  she  tells  me  of  a  friend  who  has. 
a  similar  experience. 

In  adults  a  not  uncommon  cause  of  a  sore  throat  is  an  in- 
flammation of  the  lateral  columns  of  the  pharynx.  The  pain 
and  other  symptoms  in  this  variety  of  sore  throat  simulate 
tonsillitis,  and  might  very  well  be  called  tonsillitis  by  practi- 
tioners not  accustomed  to  carefully  inspect  the  throat  with  a 
good  light.  So  that  we  should  be  cautious  in  concluding  from 
the  mere  fact  of  sequence  of  sore  throat  and  endocardial  symp- 
toms that  the  initial  disease  was  tonsilHtis.  But,  if  in  a  certain 
number  of  cases  the  sore  throat  is  due  to  tonsillitis,  and  endo- 
carditis follows  this  sore  throat,  the  question  still  remains,  were 
the  tonsils  the  accidental  or  the  essential  foci  of  infection? 

The  question  here  is  not,  does  endocarditis  follow  in  a  con- 
siderable number  of  cases  attacks  of  tonsillitis,  especially  in 
persons  who  have  rheumatism,  which  clinically  seems  well 
established ;  but  does  the  enlarged  tonsil,  by  and  of  itself,  con- 
tain the  infecting  agent  likely  to  produce  the  disease?  If  this- 
is  so,  endocarditis  associated  with  enlarged  tonsils  should  occur 
most  frequently  in  the  period  of  life  when  tonsillar  inflamma- 
tion is  most  common,  which  it  does  not,  and  persons  having 
enlarged  tonsils  should  show  not  rarely  but  frequently  signs 
of  endocarditis,  which  in  my  experience  is  not  true. 

An  answer  to  this  question  should  be  found  in  the  study  of 
the  bacteria  of  infective  endocarditis  and  of  the  bacteria  of  the 
tonsils.  It  would  seem  from  the  studies  of  Libman  and  Cellar 
("Observations  on  the  Etiology  of  Subacute  Infective  Endo- 
carditis." Transactions  of  Association  of  American  Physicians, 
Vol.  25,  p.  5)  that  we  are  getting  to  a  definite  knowledge  on 
this  subject.  The  next  step  will  be  to  study  the  bacteria  of  the 
tonsils,  and  see  if  they  correspond  to  those  found  in  the  cardiac 
lesions,  and  if  they  may  be  made  to  produce  endocarditis  ex- 
p>erimentally.  This  Dr.  David  J.  Davis  of  Chicago  has  done. 
He  has  reported  upon  this  work  in  a  short  communication  in 
the  Journal  of  the  American  Medical  Association  for  July  2, 
1910,  page  26.  This  report  and  a  personal  letter  from  him 
indicate  that  our  knowledge  of  the  bacteriology  of  the  tonsils 
is  very  imperfect  and  inadequate ;  that  the  whole  subject  must 
be  gone  over  again  and  newer  methods  employed.  He  finds  his 
own  work  far  from  conclusive,  and  at  present  states  only  facts,. 
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refraining  from  any  general  conclusion.  He  finds  that  the  bac- 
teria of  the  crypts  are  of  one  kind,  and  those  of  the  surface 
another.  The  bacteria  of  the  crypts  injected  into  rabbits  in- 
travenously, almost  invariably  localized  in  the  joints  and  ten- 
don sheaths,  but  they  in  no  case  produced  endocarditis.  On  the 
other  hand,  in  one  instance  he  succeeded  in  producing  endo- 
carditis with  an  injection  of  the  surface  bacteria.  These  bac- 
teria he  cautiously  concludes  are  the  same  that  have  been  found 
in  the  blood  in  cases  of  chronic  infective  endocarditis  by 
Rosenow  and  others. 

To  make  a  general  statement,  so  far  as  one  can  be  made  at 
this  time:  the  tonsils,  lying  as  they  do  in  the  outer  portals  or 
vestibule  of  the  digestive  and  respiratory  tracts,  are  organs 
upon  which  certain  bacteria  lodge,  and  the  infection  of  the 
tonsils  with  the  bacteria  cause  an  inflammation  of  the  tonsils, 
and  later  within  the  system  these  sa^iie  bacteria  may  cause  an 
inflammation  of  the  heart.  Hence  the  sequence  in  time  of 
tonsillitis  of  endocarditis.  But  the  tonsils  are  the  accidental 
and  not  the  essential  agents  in  this  infection. 

Early  in  this  paper  I  said  that  its  object  is  a  practical  one.  It 
is  this :  So  far  as  enlarged  tonsils  have  a  relation  to  endocardi- 
tis, when  is  the  operation  for  their  removal  indicated,  and  what 
kind  of  an  operation  should  be  done?  Before  answering  this 
question  it  may  be  well  to  review  brieflv  the  present  status  of 
opinion  on  these  two  points  in  reference  to  the  general  question 
of  tonsil  operations. 

In  a  recent  paper  by  Guy  L.  Hunner,  on  "Chronic  Urethritis 
and  Chronic  Uteritis  Caused  by  Tonsillitis"  (Journal  of  the 
American  Medical  Association,  April  1,  1911,  p.  937)  the  fol- 
lowing paragraph  may  be  found: 

"In  a  comparatively  recent  paper  Rosenheimer  has  reviewed 
the  literature  and  found  the  following  list  of  ailments  ascribed 
in  cert-^in  cases  to  tonsillar  infection:  aneurysm,  appendicitis, 
erysipelas,  and  a  number  of  other  skin  manifestations,  men- 
ingitis, iritis,  pleuritis.  pericarditis,  pneumonia,  paraplegia  and 
strabismus,  parotitis,  nephritis,  osteomyelitis,  phlegmon  of  the 
lower  extremities,  oophoritis  and  orchitis,  septicemia,  typhoid 
beginninor  ^yith  an  angina,  and  tuberculosis." 

We  pre  told  by  reputable  men  that  at  the  base  of  innocent 
looking-  tonsils  lie  foci  of  disease,  and  that  every  particle  of 
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tonsillar  tissue  should  be  removed  to  prevent  serious  systemic 
disease. 

The  character  and  t\'pe  of  operation  generally  practiced  now 
may  be  inferred  from  the  instruments  used.  I  counted  in  a 
recent  instrument  catalogue  64  varieties  of  tonsil  knives,  many 
sharp  and  pointed. 

At  one  of  our  best  medical  schools  recently  I  saw  a  child 
brought  before  the  class  for  operation.  The  child  was  pro- 
foundly etherized  and  put  in  the  upright  position,  and  the  in- 
>tructor  told  the  class  that  the  present  method  of  operation 
required  the  complete  etherization,  and  that  nothing  else  would 
do.    The  tonsils  were  then  removed  by  the  dissection  method. 

In  a  recent  paper  (Boston  Medical  and  Surgical  Journal. 
Vol.  164.  Xo.  12,  p.  415)  Dr.  E.  A.  Crockett  says:  "Twelve 
deaths  have  occurred  in  and  about  Boston  in  the  last  two  years 
following  the  removal  of  tonsils,  besides  a  large  number  of 
considerable  hemorrhages  that  would  have  been  fatal  unless 
checked  by  experienced  hands."  Is  it  not  time  to  pause 
and  ask  if  the  operation  for  the  removal  of  tonsils  as  at  present 
practiced  is  necessary,  and  if  this  toll  of  mortality  is  justified? 

So  far  as  endocarditis  is  concerned,  I  am  convinced  that  a 
simply  hypertrophied  tonsil  has  little  to  do  with  it  as  a  causa- 
tive factor ;  that  when  it  happens  to  have  been  inflamed  before 
the  onset  of  endocarditis,  the  infection  has  been  on  the  surface 
of  the  tonsil,  and  has  not  started  deep  in  the  substance  of  the 
organ,  and  that  the  removal  of  the  tonsil  has  little  effect  on  the 
incidence  or  recurrence  of  the  disease,  except,  if  it  be  subject 
to  recurring  attacks  of  inflammation,  it  in  so  far  makes  the  tis- 
sues about  the  pharynx,  including  the  tonsil  itself,  more  sus- 
ceptible to  infection. 

It  is  beyond  the  province  of  this  paper  to  discuss  the  relation 
of  the  tonsil  to  other  diseases.  But  I  infer  it  is  the  same.  An 
uninflamed  simply  hypertrophied  tonsil  has  slight  causal  rela- 
tion to  systemic  disease.  An  inflamed  and  diseased  tonsil 
may  have  such  relation,  and  undoubtedly  does  in  a  limited 
number  of  cases. 

The  indications  for  removal,  so  far  as  this  question  is  con- 
cerned then,  are.  is  the  tonsil  subject  to  recurring  attacks  of 
inflammation,  or  is  it  evidently  diseased  ?  If  the  tonsil  is  simply 
hypertrophied.  such  removal,  either  in  whole  or  in  part,  as  w-ill 
prevent  future  attacks  of  inflammation  is  sufficient.     If  it  is 
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evidently  diseased,  and  especially  if  buried  and  bound  down  by 
inflammatory  tissue,  it  must  be  thoroughly  dissected  out. 

In  my  experience,  an  operation  with  the  tonsillotome  is  ade- 
quate for  the  first  class,'  The  instrument  I  have  used  now  many 
years  is  a  modification  of  the  Mackenzie  tonsillotome.  Since 
the  operation  for  the  complete  removal  of  tonsils  has  been  prac- 
ticed, I  have  slightly  modified  my  method  of  operating, 
and  have  found  that  a  complete  removal  can  be  accomplished 
by  this  instrument. 

This  operation  in  experienced  hands,  in  most  cases,  removes 
the  tonsil  as  thoroughly  as  it  can  be  removed  by  any  operation, 
and  in  my  opinion  is  as  safe  as  a  tonsil  operation  can  be.  In 
inexperienced  hands,  while  the  operation  may  not  be  as  com- 
plete, the  risks  of  serious  accidents  are  slight.  The  operation 
for  the  removal  of  tonsils  of  the  second  class  by  dissection 
methods  is  a  difficult,  and  in  inexperienced  hands  a  dangerous 
one.  It  should  be  undertaken  only  by  operators  of  mature  ex- 
perience and  skill,  and  as  Dr,  Crockett  has  truly  said,  by  those 
able  and  ready  to  meet  dangerous  complications  that  may  arise. 
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CASES  OF  LATE   SECONDARY  HEMORRHAGE 
AFTER  TONSILLOTOMY.* 

By  F.  E.  Hopkins,  M.  D., 

Springfield, 

The  last  two  or  three  years  have  brought  me  an  unusual 
number  of  cases  of  hemorrhage,  both  primary  and  secondary, 
after  tonsillotomy.  These  have  been  almost  wholly  among 
adults.  Seeking  a  cause  for  this  experience,  I  find  a  greater 
number  of  adults  have  within  that  time  insisted  upon  the  use 
of  a  general  anesthetic.  Primary  hemorrhage,  especially  with 
adults,  is  more  profuse  under  a  general  anesthetic,  and  it  is 
possible  that  I  have  been  more  radical,  and  the  deeper  removal 
involves  a  greater  liability  to  hemorrhage  on  the  separation  of 
the  slough. 

Thus  far  only  inconvenience  to  patient  and  physician  has 
resulted.  The  operations  have  been  done  at  the  hospital  and 
the  patients  kept  longer  under  observation.  Pressure  with  the 
tonsil  clamp  has  promptly  controlled  the  hemorrhage,  and  while 
this  method  may  seem  crude,  it  is  so  readily  employed  bv  the 
house  officer  and  is  so  effective  that  it  may  well  be  relied  upon. 

Confident  that  hemorrhage,  primary  or  secondary,  can  easily 
be  controlled,  it  was  not  my  purpose  so  much  to  discuss  the 
subject  as  to  place  on  record  some  instances  of  late  secondary 
hemorrhage,  and  so  I  offered  "Late  Secondary  Hemorrhage" 
as  a  title  for  this  case  report.  For  many  years  I  have  felt 
secure  if  the  sixth  day  passed  with  no  bleeding,  and  while  in 
literature  one  chances  upon  a  rare  report  of  hemorrhage  as  late 
as  the  twelfth  day,  no  such  case  had  come  under  my  observa- 
tion, nor  have  I  heard  its  occurrence  referred  to  in  discussion. 
The  following  are  illustrations  of  late  secondary  hemorrhage: 


♦Read  at   the   Thirty-third   Annual    Congress    of    the   American 
Laryngological  Association,  held  at  Philadelphia,  May  29,  30  and  31 
1911. 
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Case  1.  T.  M.,  boy,  age  7 ,  in  good  health  and  no  family  his- 
tory of  hemophilia,  operated  upon  under  ether  June  21,  1910. 
Submucous  removal  of  septal  exostosis;  tonsils  and  adenoids. 
Reported  over  telephone  June  30th  that  at  5  a.  m.  patient  awak- 
ened vomiting  blood  swallowed  during  sleep,  and,  according  to 
parents,  a  large  quantity.  This  w'as  repeated  at  4  p.  m.  of  same 
date,  but  in  smaller  quantity. 

July  2nd. — Bleeding  continued  at  intervals,  and  at  12  m. 
prostration  was  so  marked  that  I  was  requested  to  call.  Nasal 
wound  healed ;  right  tonsil  healed ;  bleeding  from  left  tonsillar 
space ;  patient  very  pale ;  rapid,  weak  pulse ;  restless,  and  at 
intervals  vomiting  of  swallowed  blood.  Clamp  applied  and 
bleeding  controlled. 

July  3rd. — The  attending  physicians.  Dr.  Fay  and  Dr.  Shores, 
reported  no  more  hemorrhage  and  added  a  further  and  interest- 
ing statement — from  its  possible  causative  bearing — that  the 
child  showed  a  well  marked  eruption  of  measles. 

Case  2.  Wm.  A.,  19  years  old.  of  poor  resistance  and  rather 
bad  family  history — father  dying  of  tuberculosis — referred  to 
me  by  Dr.  Ward  of  Springfield.  Nasal  respiration  obstructed 
and  in  addition  he  had  adenoids,  hypertrophied  tonsils,  and 
lymphoid  hypertrophy  at  the  base  of  the  tongue.  He  is  in  poor 
health,  his  invalidism  induced  by  an  endocarditis  which  left 
a  badly  damaged  heart,  the  lesions  remaining  being  both  ob- 
structive and  regurgitant.  The  strong  pulsations  communi- 
cated to  the  larger  vessels  give  the  water-hammer  pulse.  The 
tonsils  were  lifted  with  each  pulsation  in  a  way  to  suggest  dan- 
ger in  their  removal.  Dr.  Ward  was  firm  in  his  opinion  that 
operation  was  necessary  because  of  the  frequent  throat  infec- 
tions and  the  severe  systemic  disturbance  attending  such  infec- 
tions. 

The  tonsils  were  removed  at  my  office  under  cocain  anesthe- 
sia, INfay  12,  1911,  the  Farlow  punch  being  used.  Very  little 
bleeding  attended  the  operation.  The  patient  was  taken  to  the 
Springfield  Hospital,  where  he  remained  three  days.  He  was 
driven  to  his  home,  a  journey  of  twenty  miles,  and  put  to  bed. 

Early  on  the  morning  of  the  17th  hemorrhage  began  and 
continued  more  or  less  during  the  day.  I  saw  the  patient  at 
9 :30  p.  m.  Bleeding  had  ceased  and  both  tonsillar  spaces  were 
filled  with  clot.  Vomited  blood  in  quantity  was  exhibited  by 
the  nurse.     May  22nd,  fvirther  hemorrhage  occurred,  and  by 
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this  time  the  family  were  panic  stricken  and  a  second  visit  was 
necessary.  An  oozing  which  had  continued  for  five  or  six 
hours  was  still  going  on  from  the  stump  of  the  left  tonsil,  the 
right  having  healed.  This  soon  ceased  under  pressure  but 
recurred  again  two  days  later  and  in  quantity  sufficient  so  that 
there  was  again  vomiting  of  swallowed  blood  and  the  stools 
were  black  and  tarrj^  for  two  days  subsequent.  Since  the  24th 
there  has  been  no  further  bleeding. 

Recapitulating, — practically  no  bleeding  attended  the  opera- 
tion, but  a  severe  secondary  hemorrhage  occurred  on  the  fifth 
day,  another  on  the  tenth,  and  still  a  third  on  the  twelfth. 


XLIV. 

THE  SOCALLED  CONSERVATIVE  MASTOID  OPERA- 
TION, WITH  A  DESCRIPTION  OF  THE  TECHNIC 
OF    HEATH,  BONDY,    AND    SIEBENMANN.* 

By  George  L.  Richards,  M.  D., 

Fall  River,  Mass. 

For  the  surgical  treatment  of  chronic  suppurative  otitis 
media  the  socalled  radical  mastoid  operation  is  now  generally 
performed  by  otologists  throughout  the  world.  This  operation 
consists  in  converting  into  one  cavity  the  tympanum,  aditus  ad 
antrum  and  antrum,  with  removal  of  the  drum  membrane  and 
ossicles,  the  closure  of  the  eustachian  tube  and  subsequent  epi- 
dermization  of  the  entire  cavity.  This  operation  saves  many 
lives,  and  in  cases  of  cholesteatoma  no  other  operation  takes  its 
place.  Its  influence  on  the  hearing  is  always  problematical.  In 
perhaps  the  majority  of  cases  the  hearing  is  improved;  on  the 
other  hand,  it  is  sometimes  made  worse.  The  operation  some- 
times fails  to  achieve  the  desired  result  so  far  as  the  complete 
cessation  of  the  suppuration  is  concerned.^  The  radical  mas- 
toid operation  is  an  operation  of  some  gravity,  distinctly  a 
major  operation,  and  not  without  risk,  not  only  to  the  facial 
nerve,  but  in  some  cases  to  life  itself. 

Apart  from  the  cases  where  the  radical  mastoid  operation 
would  seem  to  be  definitely  indicated,  there  are  quite  a  number 
of  cases  of  chronic  suppuration  where  the  greater  portion  of 
the  drum  membrane  is  still  present,  and  the  ossicular  chain  is 
apparently  intact,  but  where  the  drainage  is  not  sufficiently  good 
to  bring  about  cessation  of  the  discharge.  Many  of  these  cases 
have  a  fair  degree  of  hearing  and  the  operator  hesitates  to  sub- 
ject his  patient  to  a  severe  operation  for  fear  of  further  injury 
td  the  hearing.  Whenever  such  a  case  is  operated  upon  radical- 
ly it  will  usually  be  found  that  the  source  of  the  infection  is  in 

♦Read  before  the  seventeenth  annual  meeting  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  Atlantic  City, 
New  Jersey,  June  2,  1911. 
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a  diseased  antrum,  the  lining  membrane  of  which  is  secreting 
mucopus.  This  mucopus  drains  out  by  way  of  the  attic  and 
tympanic  cavity,  and  the  perforation  in  the  drum  membrane  is 
maintained  in  spite  of  vigorous  local  treatment  applied  through 
the  perforation.  The  whole  mucous  lining  of  the  tympanic 
cavity  is  boggy  and  swollen  and  the  eustachian  tube  fails  to 
properly  perform  one  of  its  functions,  viz.,  that  of  draining 
this  cavity,  hence  the  perforation  persists  and  the  discharge 
continues. 

Ossiculectomy  has  been  performed  for  the  purpose  of  stop- 
ping the  discharge,  and  although  sometimes  successful,  often 
fails,  because  the  diseased  antrum  is  not  properly  drained. 
Again,  ossiculectomy  can  in  no  sense  be  said  to  conserve  the 
hearing. 

Reasoning  along  these  lines  and  dissatisfied  with  his  previous 
results,  even  though  these  were  for  the  radical  operation  excep- 
tionally good,  Mr.  Charles  J.  Heath,=  of  the  Golden  Square 
Hospital,  London,  took  up  the  problem  of  draining  the  antrum 
and  at  the  same  time  saving  the  drum  membrane  and  chain  of 
ossicles.  He  did  this  with  the  idea  not  only  of  curing  the 
pathologic  process,  but  of  saving  and  even  improving  the 
hearing  power  in  the  indivdual  case.  His  first  paper  was 
published  in  the  London  Lancet  of  August  11,  1906,  and  was 
entitled  "The  Cure  of  Chronic  Suppuration  of  the  ^liddle  Ear 
Without  Removal  of  the  Drum  or  Ossicles  or  Loss  of  Hearing." 
In  this  article  he  stated  that  "the  radical  operation  is  based  on 
the  assumption  that  the  tympanum  in  chronic  suppuration  of 
the  middle  ear  is  usually  in  such  a  condition  that  it  cannot  re- 
cover health  and  function,  and  must  be  emptied  of  its  contents 
in  order  that  the  suppuration  may  be  cured,  an  assumption 
which  is  surely  supported  neither  by  pathology  nor  clinical  ex- 
perience." "The  tympanum  and  its  contents  are  not,  as  a  rule, 
so  far  diseased  as  to  be  beyond  repair."  "The  condition  of  the 
eustachian  tube  has  a  most  important  bearing  on  the  result,  for 
unless  that  passage  be  in  a  thoroughly  efficient  condition  the 
perforation  of  the  membrane  cannot  heal  nor  the  tympanum 
be  restored  to  health."  The  following  conclusions  were  natur- 
ally arrived  at :  that,  given  elimination  of  the  antrum  with  its 
foul  discharges  and  consequent  improvement  in  the  patency  of 
the  tympanum  and  eustachian  tube,  given  also  operative  pro- 
vision of  access  to  the  tympanic  membrane  for  observation  and 
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treatment,  and  to  the  aditus,^  it  was  considered  more  than  prob- 
able that  the  remaining  tympanic  disease  would  offer  no  great 
difficulties  and  that  the  cavity  would  therefore  be  restored  to- 
health  and  function.  Acting  on  this  assumption,  ten  cases  of 
suppurative  middle  ear  disease  were  operated  upon,  the  sup- 
puration varying  as  to  its  duration  from  three  months  to  eight- 
een years,  all  chronic  in  type,  and  all  with  loss  of  hearing  to  a 
greater  or  less  degree.  The  results  were  good  as  to  cessation 
of  discharge  and  improvement  of  hearing. 

In  1907  a  second  paper  appeared  with  the  same  title.  In  this 
paper  equally  good  results  were  reported.'^  As  a  sequel  to  these 
two  papers  other  otologists  began  to  perform  the  conservative 
operation. 

In  a  paper  read  before  the  Chicago  Medical  Society,  Decem- 
ber 4,  1907,5  Ballenger  reported  ten  cases  operated  on  by  the 
Heath  method,  and  stated  that  the  advantages  claimed  for  this- 
operation  over  the  radical  mastoid  operation  were:  (a)  "The 
preservation  of  the  function  of  the  middle  ear  contents  and  of 
the  membrana  tympani ;  (b)  the  improvement  in  the  hearing, 
whereas  in  the  radical  mastoid  operation  the  hearing  is  usually 
impaired;  (c)  the  perforation  in  the  membrana  tympani  often 
closes  in  a  few  weeks  after  the  operation;  (d)  the  morbid  pro- 
cess in  the  tympanic  cavity  subsides  even  though  necrosis  and 
granulations  are  present;  (e)  the  antrum  and  mastoid  cells  are 
drained  into  the  auditory  meatus,  thus  relieving'  the  eustachian 
tube  of  the  excess  secretions.  The  principle  upon  which  the 
operation  is  based  is  that  if  complete  drainage  is  provided  the 
infectious  process  tends  to  subside."  Ballenger's  ten  cases  all 
showed  improvement  in  hearing  and  the  curative  results  were 
as  good  as  those  obtained  by  the  radical  operation.  In  the  dis- 
cussion which  followed.  Dr.  Beck  reported  several  cases  oper- 
ated on  by  the  Heath  method,  in  nearly  all  of  whom  the  hear- 
ing had  improved,  and  stated  that  the  operation  appealed  to 
him  very  much,  but  that  the  indications  for  its  performance 
should  be  clearly  laid  down.  In  1909,  Ellett,  of  Memphis,^ 
published  a  description  of  the  operation,  and  in  the  same  year 
Kopetzky  published  a  critical  review  of  it.'°  There  may  be 
other  references  in  current  periodical  literature. 

While  at  the  present  writing  the  operation  cannot  be  called" 
new,  it  seems  to  me  that  it  has  not  been  generally  adopted 
largely  because  the  technic  and  the  indications  have  not  been- 
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sufficiently  understood.  In  ^Nlr.  Heath's  own  articles  he  has 
endeavored  rather  to  justify  his  position  than  to  describe  his 
technic,  his  own  descriptions  of  which  have  not  been  sufficiently 
detailed.  I  visited  him  recently  and  he  told  me  there  was  no 
complete  description  of  his  procedure  in  print.  I  therefore 
requested  the  privilege  not  only  of  seeing  him  operate,  but  of 
describing  the  operation.  He  very  kindly  acceded  and  allowed 
me  every  opportunity  to  carefully  follow  two  operations  and  to 
write  the  description  at  the  same  time.  This  description  has 
been  carefully  revised  by  Mr.  Heath,  w'ho  has  gone  every  point 
in  much  detail,  and  elaborated  and  emphasized,  so  that  what 
follows  is  really  Mr.  Heath's  description  of  the  operation,  and 
the  most  complete  yet  published. 

The  patient  is  prepared  for  operation  in  the  usual  way,  ex- 
cept that  no  hair  is  removed.  When  anesthesia  is  complete  a 
sterile  fiat  sheet  of  rubber,  twenty-four  inches  square,  and  with 
a  hole  near  each  of  its  margins.  Varying  in  size  for  different 
ears,  is  stretched  tightly  around  the  head  and  so  shaped,  by 
means  of  a  large  and  a  small  pair  of  clamp  forceps  as  to  form 
a  well-fitting  cap.  This  avoids  the  removal  of  any  hair  and 
the  two  clamps  maintain  the  position  of  the  cap  throughout  the 
operation. 

The  upper  part  of  the  ear  is  drawn  as  little  outwards  as  will 
enable  the  surgeon  to  use  the  knife,  and  the  incision  commenced 
one-third  of  an  inch  behind  the  temporal  artery  and  on  the 
same  level  as  the  highest  attachment  of  the  ear  to  the  scalp. 
It  is  then  carried  backwards  to  this  highest  attachment  and 
thence  in  the  angle  where  the  skin  of  the  ear  and  the  skin  of 
the  scalp  join,  all  the  wav  down,  until  it  reaches  the  level  of  the 
bottom  of  the  concha.  This  incision  goes  through  the  skin  only. 
AVith  the  ear  pulled  strongly  outwards  the  dissection  is  carried 
between  the  concha  and  the  temporal  fascia  above,  and  between 
the  concha  and  the  pericranium  behind,  until  the  cartilaginous 
meatus  is  reached  on  these  two  aspects.  The  bleeding  vessels 
are  all  clamped,  and  during  the  dissection,  the  knife  is  so  held 
that  the  edge  is  directed  toward  the  ear;  thus  the  temporal 
fascia  is  maintained  intact.  There  is  more  bleeding  when  the 
incision  is  made  at  this  point  than  farther  back.  Thus  far  none 
of  the  pericranium  has  been  cut,  nor  any  of  the  mastoid  bone 
exposed.  The  knife  is  now  entered,  pointing  in  an  upward  and 
Inward  direction,  between  the  meatal  cartilage  and  the  lower 
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edge  of  the  temporal  fascia,  until  it  reaches  the  marg-in  of  the 
bony  meatus  just  in  front  of  the  spine.    The  edge  of  the  knife 
should  point  backward  and  should  damage  neither  of  the  two 
structures  between  which  it  is  placed.     It  is  then  made  to  cut 
horizontally  backwards  nearly  to  the  skin  on  the  mastoid.    The 
knife  .is  then  taken  out  and  its  point  inserted  close  to  the  skin 
and  then  carried  forward  to  meet  the  first  part  of  the  incision, 
thus  avoiding  any  liability  of  injuring  the  skin  behind  the  ear. 
This  incision  passes  over  the  meatal  spine  and  divides  all  the 
tissues  down  to  the  bone.    The  knife  is  then  entered  close  to 
the  meatal  spine,  and  made  to  cut  downwards  in  a  curved  line, 
in  harmony  with  the  back  of  the  cartilaginous  meatus  and  as 
closely  as  possible  to  it  without  injuring  it.     This  cut  divides 
all  the  pericranial  tissue  down  to  the  bone,  and  extends  to  the 
bottom  of  the  orifice  of  the  bony  meatus.    From  the  lower  end 
of  this  incision  another  one,  parallel  with  the  first  pericranial 
incision,  is  carried  for  a  short  distance  backwards  through  the 
pericranium.    It  is  difficult  to  cut  backwards  in  such  a  confined 
area,  and  the  knife  is  best  reversed,  so  that  its  back  touches  the 
skin  on  the  mastoid.     In  that  position  it  is  pushed  forward 
through  the  pericranium  until  it  reaches  the  cartilage  of  the 
meatus.    These  three  incisions  form  the  three  sides  of  the  peri- 
cranial flap  which  is  next  separated  from  the  bone  with  the 
periosteotome,  and  pushed  back  nearly  to  the  skin  still  attached 
to  the  mastoid,  folded  a  little  under  the  skin,  and  held  in  place 
by  a  small  special  clip  designed  by  Mr.  Heath  for  this  purpose. 
This  clip  takes  its  purchase  farther  back  in  the  skin  of  the 
hairy  scalp.     An  area  of  mastoid  bone  about  three-fourths  of 
an  inch  vertically,  by  about  one-half  inch  horizontally  now  lies 
uncovered.     The  cartilaginous  meatus  is  next  separated  from 
the  posterior  bony  wall  with  one  of  Mr.  Heath's  special  separa- 
tors, so  designed  as  to  avoid  injury  to  the  soft  structures.    The 
ligament  holding  the  cartilaginous  meatus  to  the  spine  (called 
the  coronet  ligament  by  ^Ir.  Heath)   is  divided  with  a  knife 
held  with  point  backward  to  avoid  injury  to  the  soft  meatus. 
As  a  rule  the  knife  is  also  required  to  separate  the  meatus  from 
the  temporal  fascia  in  front  of  the  spine  so  that  the  roof  of  the 
bony  meatus  shall  be  visible  and  accessible.     The  special  re- 
tractor is  now  insertec'  into  the  meatus  and  the  detached  portioiT 
of  the  cartilaginous  nieatus  compressed  against  the  front  por- 
tion, which  is  never  detached. 
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With  gouge  and  m.illet  the  removal  of  bone  is  commenced 
close  to  the  posterior  margin  of  the  bony  meatus,  which  margin 
is  taken  away  from  below  upwards,  in  some  cases  including 
the  spine.  The  gouge  is  held  as  nearly  parallel  with  the  surface 
of  the  skul!  as  possible  so  that  fairly  thin  shavings  of  bone  are 
cut  away.  In  this  way  the  bony  opening  is  deepened,  the  pos- 
terior wall  of  the  bony  meatus  being  removed  at  the  same  time 
as  the  bone  behind  it.  The  opening  is  gradually  deepened  until 
the  meatal  wall  has  been  removed  to  within  one-quarter  of  an 
inch  of  the  tympanic  ring.  If  the  antrum  has  not  been  already 
reached  a  narrower  gouge  is  used  for  removal  of  the  bone  about 
one-quarter  of  an  inch  behind  the  tympanic  ring.  In  this  situ- 
ation the  antrum  can  always  be  found.  As  soon  as  found  it  is 
oriented  (explored)  by  means  of  a  special  bent  probe,  since  the 
amount  of  bone  to  be  removed  depends  upon  the  size  of  the 
antrum  cavity  beneath.  The  bony  covering  of  the  antrum  is 
next  removed.  If  any  cell  is  found  to  communicate  with  the 
antrum  the  communication  is  enlarged,  and  the  cell  incorpor- 
ated in  the  cavity.  The  mucous  membrane  of  the  antrum  is 
now  removed  with  extremely  long  handled  small  burrs  of  vari- 
ous sizes  and  attached  to  the  handle  at  various  angles.  No  bone 
is  removed  with  these  burrs,  all  bone  being  removed  with  the 
gouges.  The  latter  leaves  no  bone  dust  which  might  compli- 
cate by  causing  suppuration  during  convalescence.  All  the 
mucous  membrane  from  the  antrum  and  aditus  up  to,  and  as 
far  as  the  tympanic  cavity  is  next  removed.  Care  must  be 
taken  not  to  dislocate  the  incus.  Even  then  the  cavity  is  often 
so  small  as  to  be  hardly  a  quarter  of  an  inch  in  any  direction. 
The  smaller  the  cavity,  the  more  rapidly  it  fills  up.  The  antrum 
and  aditus  being  now  clear,  a  small  wet  cotton  plug  is  used  to 
wall  off  the  cavity  during  the  subsequent  steps  of  the  operation. 
The  floor  of  the  bony  meatus  is  now  exposed  by  separation  of 
the  cartilage  and  the  ridge  of  bone  between  the  outer  part  of 
the  meatus  and  the  (outer  part  of  the)  new  opening  in  the  skull 
cut  away  so  that  at  the  bottom  the  two  cavities  form  one.  If 
the  arch  of  the  floor  of  the  bony  meatus  is  discovered  to  be 
considerable  it  is  removed  with  a  very  narrow  gouge.  In  order 
to  prevent  any  slipping  of  this  gouge  and  damage  to  the  drun^ 
head,  ^Ir.  Heath  uses  a  special  drum  shield  which  is  pressed 
against  the  floor  of  the  meatus  just  external  to  the  drum  head 
and  which  forms  a  perfect  protection  to  that  structure.     Hav- 
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ing  removed  the  arched  floor,  a  further  portion  of  the  posterior 
meatal  wall,  to  within  about  one-eighth  inch  of  the  tympanic 
ring  is  cut  away.    For  this  he  has  designed  a  special  forceps. 

The  next  procedure  is  thorough  exposure  of  the  drum 
membrane.  The  first  step  is  the  preparation  of  the  meatal 
plastic  flap.  A  special  two-edged  bent  knife  is  passed  into  the 
cartilaginous  meatus  and  made  to  force  its  way  through  the 
roof  of  that  passage  just  external  to  the  temporal  fascia,  care 
being  taken  not  to  injure  the  fascia.  It  is  then  made  to  cut 
slightly  outwards,  or  even  inwards,  if  it  has  not  come  through 
at  the  proper  place.  For  this  reason  it  is  double  edged.  The 
opening  in  the  roof  is  at  first  made  about  one-third  of  an  inch 
long.  The  posterior  edge  is  then  held  away  from  the  anterior 
by  forceps  in  the  hand  of  an  assistant.  The  knife  is  then  re- 
moved from  the  inside  of  the  meatus  and  brought  to  the  outer 
part  of  this  incision  and  from  its  external  end  it  is  carried 
backwards,  outwards,  and  downwards,  practically  dividing  the 
posterior  half  of  the  cartilaginous  meatus,  down  to  the  floor. 
When  it  reaches  the  floor  it  should  be  just  within  the  orifice  of 
the  cartilaginous  meatus,  so  as  not  to  be  visible  from  without. 
It  is  necessary  to  bring  it  as  far  out  as  this,  for  in  most  cases 
there  is  no  cartilage  on  the  floor  of  the  meatus  farther  in,  and 
therefore  this  incision,  if  carried  directly  downward,  would 
practically  cut  the  flap  off ; — certainly  it  would  destroy  most  of 
its  vascular  supply.  A  probe  is  next  passed  into  the  upper  open- 
ing of  the  cartilaginous  meatus  so  as  to  define  the  passage  in 
its  whole  length.  A  pair  of  special  bent  probe-pointed  scissors 
are  next  used,  with  one  blade  in  the  meatus  and  the  other  above 
it,  and  with  the  probe  as  a  guide  the  meatus  is  divided  as  far  as 
it  reaches  into  the  ear.  The  posterior  flap  is  then  detached 
from  its  internal  attachment,  where  there  is  no  cartilage,  and 
is  for  the  moment  turned  completely  out  of  the  ear  and  held 
there  by  another  special  clip. 

An  examination  of  the  tympanum  is  now  made.  On  this 
examination  depends  the  future  course  of  the  operation.  If  a 
polypus  projects  from  the  tympanum  it  is  removed  with  a  spe- 
cial polypus  forceps.  The  condition  of  the  malleus  is  seen, 
and  the  size  and  situation  of  the  perforation  observed.  If  the 
perforation  is  low  down  the  eustachian  tube  can  be  examined 
with  a  small  probe. 

The  plug  previously  used  to  wall  oflf  the  antrum  is  now  re- 
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moved,  and  a  specially  devised  canula,  to  which  is  attached  a 
rubber  ball  half  filled  with  warm  boric  lotion,  is  inserted  into 
the  aditus  and  air  blown  through,  the  ball  being  held  in  such 
a  way  that  only  air  goes  through.     (A  bubble  coming  through 
a  perforation  is  more  easy  to  see  than  any  liquid.)     Having 
demonstrated  with  the  aid  of  air  that  the  aditus  and  attic  are 
clear  right  through,  the  ball  is  inverted  and  the  lotion  is  sent 
through  the  same  canula  under  considerable  pressure.    If  there 
is  any  hidden  cholesteatoma  in  the  attic  or  tympanum,  some  of 
it  will  be  washed  through.    In  fact,  if  any  is  present  some  of  it 
is  always  washed  through  under  these  conditions  and  appears 
like  fine  sawdust  in  the  lotion.     If  cholesteatoma  be  present 
the  ear  is,  in  Mr.  Heath's  opinion,  doomed,  and  the  radical 
operation  must  be  performed,  as  he  has  never  seen  a  cessation 
of  suppuration  with  cholesteatoma  incompletely  removed  from 
the  attic.    If  no  cholesteatoma  is  present  and  the  tympanic  con- 
ditions indicate  the  possibility  of  repair,  the  conservative  pro- 
ceeding is  continued.    Another  small  wet  cotton  wool  plug  is 
put  into  the  antrum.    It  is  hardly  ever  bigger  than  a  pea.    A 
smaller  one  is  placed  in  the  deep  meatus,  about  the  size  that  the 
passage  will  comfortably  carry.    In  the  antrum  the  purpose  of 
the  plug  is  to  absorb  the  plastic  lymph  that  will  be  thrown  out 
and  which  would  be  more  difficult  to  remove  from  the  bone 
than  it  would  be  if  it  became  absorbed  in  the  plug,  for  in  septic 
cavities,  such  as  these,  it  should  not  be  encouraged  because  it 
degenerates  and  disappears  a  few  days  later.    The  plug  in  the 
meatus  has  a  partly  similar  reason,  but  it  is  also  used  to  pre- 
vent the  swelling  of  any  portion  of  the  meatal  wall  which 
would  interfere  with  proper  observation  of  tympanic  condi- 
tions during  the  after  treatment. 

The  pericranial  flap  is  now  released  from  the  clip  holding 
it  and  turned  forward  towards  its  place  again.  The  bone  to 
which  it  was  formerly  attached  having  been  partially  removed, 
the  end  of  the  flap  falls  into  the  cavity  thus  left.  The  meatal 
plastic  flap  is  next  released  from  its  clip  and  turned  downwards 
and  backwards  to  cover  the  floor  of  the  new  cavity.  These  two 
flaps  will  be  found  at  some  part  to  come  in  contact  with  raw 
flesh.  They  are  united  with  a  catgut  suture  where  they  appear 
to  meet  most  suitably.  There  should  be  no  tension  on  this  stitch. 
In  order  to  get  free  observation  of  the  caAnty  during  the  after 
treatment,  the  orifice  of  the  cartilaginous  meatus  is  now  en- 
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larged.  A  scalpel  is  inserted  through  the  meatus  and  made  to 
cut  upwards  and  backwards  completely  through  the  crux  of  the 
helix,  so  that  the  surgeon's  little  finger  can  be  inserted.  A 
drainage  tube  the  size  suitable  for  the  bony  cavity,  usually  one- 
half  inch  in  diameter,  is  inserted.  There  must  be  only  slight 
pressure  on  the  flap,  or  there  may  be  pain  and  septic  absorp- 
tion. The  inner  end  of  the  rubber  drain  should  be  pared  on 
two  sides  to  facihtate  the  entrance  of  discharge  and  to  diminish 
its  rigidity.  The  drainage  tube  keeps  the  flaps  in  position  and 
the  meatus  large,  so  that  observation  of  the  whole  area  is  easy 
as  soon  as  it  is  removed  during  the  daily  dressing. 

The  wound  at  the  back  is  next  sutured.  Mr.  Heath  uses 
coarse  silkworm  gut  stained  black,  as  being  easier  to  see  during 
removal.  The  needle  is  passed  through  both  edges  of  the 
wound  and  the  ends  of  the  suture  brought  together,  and  a  dou- 
ble, not  a  single,  twist  made.  This  double  twist,  when  the 
edges  are  pulled  together  in  proper  apposition,  is  sufficient  to 
hold  them  there.  The  second  knot  is  not  tied  over  it,  as  Mr. 
Heath  finds  pulling  the  second  knot  alters  the  tension  of  the 
first  and  prevents  perfect  apposition.  The  stitches  at  either 
end  of  the  wound  are  flush  with  the  end  of  the  incision.  This 
insures  perfect  apposition  at  those  parts.  The  end  stitches  are 
put  in  first,  then  the  middle  stitch,  and  nearly  half  an  inch  of 
skin  on  either  side  of  the  wound  is  included  in  each  stitch.  On 
the  conchal  aspect  of  the  wound  there  is  very  little  skin  outside 
the  cartilage,  and  the  needle  must  be  passed  between  the  two. 
The  cartilage  must  not  be  pierced.  Three  stitches  are  applied 
above  and  three  below  the  center  one. 

A  large  damp  dressing  is  applied  and  covered  with  a  mack- 
intosh to  prevent  drying.  The  following  day  the  outer  dress- 
ing is  taken  off,  all  the  stitches  usually  removed,  and  a  smaller 
wet  dressing  is  applied.  On  the  next  day  the  dressing  is  again 
changed,  and  also  the  tube.  The  internal  plugs  are  withdrawn 
and  fresh  ones  inserted,  after  cleansing  the  wound  and  exam- 
ining the  cavity.  These  plugs  are  moistened  in  a  mixture  of 
equal  parts  of  glycerin  and  boric  lotion  to  which  iodoform  is 
added  to  the  point  of  saturation. 

If  the  original  tube  appears  tight  a  smaller  one  should  be 
inserted,  though  it  is  desirable  to  keep  the  meatus  of  full  size 
for  the  purpose  of  easy  inspection  of  the  deeper  parts.  As  a 
rule  all  dressings  requiring  a  bandage  are  removed  at  the  end 
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of  a  week,  the  drainage  tube  being  covered  with  a  piece  of 
dn,-  wool  during  the  day  and  a  bandage  at  night.  No  hair 
having  been  removed,  the  patient  is  no  longer  conspicuous. 
The  internal  cotton  plugs  and  the  rubber  tube  are  worn  until 
the  cavity  is  dry.  These  plugs  are  changed  daily  until  the 
secretion  has  much  diminished  and  then  at  longer  intervals. 

Opportunit}-  was  afforded  me  to  examine  a  number  of  cases 
at  varj'ing  periods  after  operation.  One  was  seen  the  day 
following,  and  the  stitches  were  all  removed  at  this  time. 
AVarm  sterile  water  was  syringed  from  the  aditus  through  the 
perforation  by  means  of  Mr.  Heath's  special  canula.  No 
appreciable  scar  was  noticed  after  any  of  the  operations.  The 
rubber  tube  is  worn  until  the  external  auditors'  meatus  is  com- 
pletely healed  and  has  contracted  as  much  as  it  is  likely  to.  A 
case  seen  the  fourth  day  after  operation  showed  the  antrum 
as  a  large  cavity  visibly  draining  into  the  external  auditory 
canal.  I  examined  a  case  three  months  after  operation,  of  a 
woman  whose  ear  had  suppurated  for  eight  years.  The  drum 
was  present,  there  was  a  cicatrix  in  the  center,  but  no  holes  in 
the  drum.  Hearing  was  fairly  good  for  watch  and  voice, 
much  better,  she  said,  than  before  the  operation.  She  was  still 
wearing  a  small  rubber  tube,  but  this  did  not  seem  to  me  neces- 
sary-. 

In  a  woman  deaf  for  forty  years,  with  suppuration  in  each 
ear,  one  ear  had  been  operated  on  three  years  before,  the  other 
one  year  before ;  the  antrum  was  visible  in  each  as  a  partly 
filled  cavit\'.  There  were  two  perforations  in  the  right  ear, 
one  in  the  left.  Both  ears  were  absolutely  dry,  and  there  was 
no  detritus.  The  hearing  was  fairly  good  for  the  voice,  much 
better  than  before  the  operation. 

If  the  conclusions  as  stated  in  Ballenger's  article  be  correct, 
then  this  operation  should  have  a  wider  vogue,  for  however 
^^satisfacton.-  the  radical  operation  may  be  from  a  pathologic 
standpoint,  it  is  not  in  many  cases  a  conservator  of  the  hearing, 
lor  does  it  always  cure  the  suppuration.  It  is  an  operation 
lof  some  magnitude  with  some  risk  of  facial  paralysis,  which, 
Itemporarily  at  least,  is  not  infrequent.  Mr.  Heath,  on  the 
Fother  hand,  has  never  had  a  case  of  facial  paralysis,  and  there 
[liave  been  no  deaths  after  the  operation. 

Should  for  any  reason  at  some  future  time  a  radical  opera- 
seem  indicated,  the  bridge  of  bone  can  be  removed  and 
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the  drum  and  ossicles  taken  out.  In  Mr.  Heath's  experience 
this  has  not  been  necessary.  Considerable  destruction  of  the 
drum  is  no  contraindication,  as  much  of  it  may  be  replaced. 

Mr.  Heath's  special  instruments  can  be  obtained  through 
Messrs.  Arnold  and  Sons,  or  Mayer  and  Meltzer,  London, 
though  .the  armamentarium  of  the  average  otologist  will  be 
found  to  contain  a  sufficient  number  of  suitable  instruments 
to  achieve  a  satisfactory  result,  once  the  essential  principles  of 
the  operation  are  thoroughly  grasped. 

POINTS  TO  BE  EMPHASIZED. 

The  radical  mastoid  operation  is  to  be  performed  if  choleste- 
atoma is  present  in  the  attic,  as  Mr.  Heath  does  not  think  this 
condition  can  be  cured  in  any  other  way.  Every  cholesteato- 
matous  focus  must  be  removed  or  suppurative  recurrence  will 
take  place. 

The  decision  as  to  whether  or  not  a  radical  operation  is  nec- 
essary to  be  done  is  never  made  until  after  examination  of  the 
drum,  and  washing  out  the  attic,  as  up  to  this  point  the  pro- 
cedure is  the  same  in  all  operations,  and  no  ear  is  destroyed 
without  a  full  knowledge  of  the  conditions  present. 

When  he  performs  the  radical  mastoid  the  mucous  mem- 
brane is  not  removed  below  the  horizontal  part  of  the  aque- 
ductus  vestibuli,  for  fear  of  injuring  the  stapes  region,  with 
resultant  deafness.  If  this  precaution  is  taken,  facial  paralysis 
ought  not  to  occur. 

Mr.  Heath  prefers  the  eustachian  tube  to  remain  open,  even 
if  the  radical  mastoid  is  done,  and  does  not  think  the  socalled 
failures  in  the  radical  mastoid  are  due,  as  so  often  stated,  to 
an  open  eustachian  tube. 

The  zygomatic  ridge  is  the  upper  line  of  the  operative  fold. 

Use  a  sharp  knife  and  provide  a  sufficient  number  of  artery 
clamps  to  insure  a  dry  wound. 

The  incision  for  the  meatal  flap  is  not  visible  in  the  concha 
of  the  outer  ear.     It  ends  one-sixteenth  inch  inside  the  concha. 

Enough  bone  must  always  be  removed  to  allow  the  flap  to 
lie  level  on  the  floor. 

Adrenalin  is  used  if  the  oozing  is  very  troublesome. 

The  lateral  sinus  is  very  rarely  uncovered  during  the  opera- 
tion. 
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The  operator  sits  on  a  stool  and  uses  reflected  light,  wearing 
a  forehead  mirror;  the  room  is  darkened,  and  sandbags  are 
used  to  maintain  the  position  of  the  patient's  head.  The  mas- 
toid is  placed  sideways,  a  little  more  than  half  way  toward  the 
horizontal.  Anesthesia  is  maintained  through  the  nose  or 
mouth  by  means  of  vapor  through  a  tube. 

OPERATION  OF  BONDY. 

G.  Bondy,  an  assistant  in  the  clinic  of  Professor  Urbant- 
schitch,  has  also  devised  an  operation  designed  to  effect  some- 
what the  same  result  as  that  of  Heath.  Unlike  Heath,  how- 
ever, who  operates  on  some  subacute  cases,  and  who  distinctly 
considers  cholesteatoma  as  a  distinct  contraindication,  Bondy 
operates  only  on  chronic  cases,  and  includes  among  them 
cholesteatoma.  He  was  led  up  to  his  operation  by  some  sta- 
tistics of  Ruttin.  Ruttin  collected  the  statistics  of  1,000  cases 
operated  after  the  radical  manner.  Of  these,  patients  who  be- 
fore the  operation  heard  only  from  one  and  one-half  to  two 
meters,  had  after  the  operation  no  appreciable  difference  in 
hearing;  but  the  patients  who  had  better  hearing  than  this, 
showed  after  the  operation  a  perceptible  loss  of  hearing.  Of 
100  cases  under  Ruttin's  own  observation,  there  were  40  who 
heard  conversation  farther  than  two  meters,  and  of  these,  8 
heard  better  after  the  operation ;  in  6  conditions  remained 
stationary,  and  in  26  the  hearing  was  worse.  In  10  of  the  26 
cases  in  which  the  hearing  was  worse  after  the  operation,  there 
were  10  cases  which  had  apparently  an  intact  middle  ear  and 
small  perforation,  and  in  these  the  loss  was  very  considerable. 
In  2  cases  of  perforation  of  Schrapnell's  membrane  with  intact 
drum  membrane,  there  was  a  loss  of  hearing  from  seven  meters 
to  one-half  meter.  This  loss  of  hearing  was  probably  due  to 
injury  of  the  previously  intact  ossicles.  Bondy  reasons  from 
sthis  that  cases  of  apparently  intact  ossicles,  and  with  the  greater 
[portion  of  the  drum  membrane  present,  but  with  perforation 
>f  Schrapnell's  membrane,  should  be  operated  upon  conserva- 
Itively  if  possible.  He  does  not  regard  Schrapnell's  membrane 
•  as  a  part  of  the  tympanic  membrane  proper.  The  purpose  of 
the  operation  is  the  protection  or  conservation  of  the  drum 
■membrane  and  the  ossicles,  hence  it  is  necessary  that  the 
i ossicles  be  neither  extracted  nor  disturbed  in  their  relationship. 
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At  the  same  time,  in  order  to  stop  the  pus  discharge,  it  is  nec- 
essary that  the  middle  ear  cavity  be  drained  as  freely  as  pos- 
sible, not  only  for  present  purposes,  but  also  in  case  any  further 
operative  procedure  should  be  necessary. 

The  operation  is  begun  after  the  manner  of  a  simple  mas- 
toid, the  pericranium  being  separated  from  the  bone  as  far  as 
the  external  canal  only,  and  the  membranous  canal  not  dis- 
sected away  until  later.  This  allows  the  absolute  protection 
of  the  middle  ear  cavity  during  the  opening  of  the  antrum  and 
the  cleansing  out  of  the  mastoid  cells.  When  this  portion  of 
the  operation  is  finished,  the  membranous  canal  wall  is  de- 
tached, the  bony  canal  with  the  bridge  chiseled  away,  and  the 
lateral  wall  of  the  attic  completely  removed.  The  facial  ridge 
is  taken  away  almost  to  the  plane  of  the  insertion  of  the  drum, 
and  the  usual  plastic  operation  for  the  external  canal  made. 
Both  flaps  of  the  plastic  are  fixed  in  their  positions  by  stitches, 
so  as  not  to  require  very  strong  pressure  from  the  tampon,  and 
the  retroauricular  wound  is  sewed  up.  The  resulting  cavity, 
except  as  regards  the  presence  of  the  drum  membrane  and  the 
ossicles,  has  the  same  relationship  as  after  the  typical  radical 
operation.  One  must  be  careful  to  see  that  the  attic  is  laid 
bare  as  freely  as  in  the  usual  method  of  operation.  Should 
the  pus  discharge,  by  reason  of  disease  of  the  head  of  the 
hammer  or  the  body  of  the  anvil,  it  is  easy  under  local  anesthe- 
sia not  only  to  remove  the  ossicles,  but  to  leave  the  case  in  the 
same  conditions  as  though  the  typical  radical  operation  had 
been  performed.  This  procedure  differs  from  the  usual  radi- 
cal operation  in  two  respects ;  first,  the  separation  of  the  mem- 
branous canal  is  made  after  the  finishing  of  the  mastoid  opera- 
tion, thus  reducing  to  the  minimum  the  danger  of  any  injury 
to  the  sound  conducting  apparatus  during  this  stage  of  the 
operation,  and  before  the  removal  of  the  external  canal  the 
antrum  is  made  free  as  far  forward  as  possible,  the  entire 
lateral  and  the  greater  portion  of  the  anterior  antrum  wall 
taken  away,  so  that  the  horizontal  semicircular  canal  is  en- 
tirely visible  and  the  bridge  made  as  thin  as  possible.  The 
second  point  in  which  it  differs  from  the  usual  radical  opera- 
tion is  in  the  complete  removal  of  the  lateral  wall  of  the  attic. 
In  the  conservative  operations  of  Heath  and  Siebenmann  the 
lateral  wall  of  the  attic  has  either  remained  untouched  or  a 
portion  of  the  same  is  allowed  to  remain  for  the  insertion  of 
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the  drum  membrane.  The  danger  of  dislocation  of  the  ossicles 
is  provided  for  by  maintaining  the  bony  external  canal  until 
the  rest  of  the  operation  is  finished.  As  to  the  necessity  of  hav- 
ing any  support  for  the  drum  membrane,  Bondy  says  that  the 
support  of  the  drum  membrane  in  the  region  of  the  Rivinian 
fissure  depends  not  upon  bone,  but  upon  ligaments,  and  that 
the  cutting  away  of  the  lateral  wall  of  the  attic  in  no  way  affects 
this  support.  After  the  operation  the  form,  appearance  and 
movement  of  the  drum  membrane  remains  unchanged.  Xor 
lias  there  seemed  to  be  in  any  case  any  undue  movement.  On 
the  other  hand,  a  radical  removal  of  the  lateral  wall  of  the 
attic  is  a  necessary  factor  for  the  cessation  of  the  pus  dis- 
charge. The  after  treatment  is  shorter  than  after  the  ordinary 
radical,  and  the  pain  is  less,  since  the  attic  and  the  antrum  are 
relatively  painless  regions,  and  the  cavity  of  the  middle  ear  is 
protected.  Whether  there  is  any  more  danger  of  recurrence  of 
cholesteatoma  after  this  operation  is  to  be  doubted,  since  the 
cholesteatoma  is  entirely  removed.  Here,  Bondy  is  in  absolute 
disagreement  with  Heath.  Heath  regards  the  presence  of  any 
cholesteatoma  as  an  absolute  contraindication  for  the  conserv- 
ative radical.  The  indications  for  this  operation  are  a  hearing 
distance  before  the  operation  of  two  meters  or  more,  provided 
it  is  probable  that  there  is  continuity  of  the  ossicular  chain  and 
that  the  middle  ear  cavity  is  itself  not  diseased  or  but  slightly. 
It  is  especially  indicated  where  the  perforation  is  limited  to 
Schrapnell's  membrane,  the  drum  membrane  intact  and  the 
hearing  good,  provided  there  is  no  material  improvement  after 
a  conservative  treatment  of  four  weeks. 

In  the  after  treatment  it  is  essential  that  one  use  light  tam- 
pons, and  that  any  injury  to  the  ossicles  be  prevented.  I  did 
not  have  the  opportunity  of  seeing  Bondy  operate  after  this 
method,  but  I  saw  one  of  his  cases  which  had  been  operated 
upon,  and  tested  the  hearing.  The  hearing  power  was  good, 
and  no  cholesteatoma  was  apparent.  The  picture  through  the 
-peculum  was  that  of  a  healed  enlarged  mastoid  antrum  pos- 
teriorly and  a  drum  membrane  anteriorly. 

OPERATION  OF  SIEBENMANN. 

It  is  perhaps  hardly  proper  to  speak  of  the  conservative 
operation  of  Professor  Siebenmann,  since  what  I  saw  him  do 
and  what  I  find  described  bv  him^-^  is  rather  a  conservative 
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type  of  radical  operation  than  any  attempt  to  save  the  drum 
membrane  or  the  ossicular  chain.  The  radical  operation  as 
performed  by  him  differs  from  the  radical  operation  as  ordi- 
narily performed,  in  that  all  that  he  does  is  to  remove  so  much 
of  the  bone  of  the  mastoid  region  and  attic  as  is  necessary  to 
make  all  parts  accessible  through  the  external  canal,  together 
with  the  ossicles  and  the  drum.  An'  essential  of  his  operation 
is  his  flap,  the  incision  for  which  is  made  in  the  middle  of  the 
membranous  external  canal  for  two-thirds  of  the  way,  start- 
ing at  the  bottom  or  deepest  portion,  and  then  two  cuts,  one  at 
the  right,  and  one  at  the  left,  are  made  at  an  angle  of  about 
150°  to  this,  thereby  leaving  a  portion  of  the  flap  as  a  tongue 
flap,  while  the  lower  portion  is  simply  split  and  lies  against  the 
upper  and  lower  walls  of  the  newly  made  cavity.  The  curette 
is  not  used,  as  h'e  thinks  that  nothing  is  gained  in  time,  the  risk 
to  the  patient  is  increased,  and  the  prevention  of  the  reforma- 
tion of  the  cholesteatoma  is  not  attained.  Siebenmann  states 
that  after  the  healing  the  covering  over  the  wound  surface  con- 
sists of  a  layer  of  epidermis  that  histologically  cannot  be  differ- 
entiated from  that  of  the  cholesteatoma  matrix.  The  epi- 
dermizing  of  the  uncovered  surface,  when  curetting  is  not 
done,  is  considerably  hastened,  and  the  secretion  disappears 
sooner.  He  has  observed  the  middle  ear  cavity  to  be  dry  for 
some  time,  while  the  edges  of  the  divided  membrane  of  the 
external  canal  and  the  flaps  are  still  granulating.  He  has  not 
for  several  years  curetted  the  orifice  of  the  eustachian  tube, 
and  since  then  has  no  longer  noticed  purulent  discharge  from 
the  mouth  of  the  tube.  The  daily  change  of  dressing  and  the 
use  of  an  absolutely  nonirritating,  very  light  tampon  also  helps 
very  much  to  prevent  too  exuberant  granulation.  The  retro- 
auricular  wound  is  always  sutured. 

CONCLUSIONS. 

The  choice  of  one  or  the  other  of  these  operations  must  de- 
pend in  each  instance  upon  the  individual  case.  That  there  is 
a  certain  amount  of  risk  in  the  performance  of  a  conservative 
radical,  can  hardly  be  denied,  since  in  these  operations  it  is 
frequently  impossible  to  completely  clear  all  of  the  sinuous 
tortuous  spaces  which  may  be  involved.  Neumann  says  the 
sinus  tympanicus  cannot  be  cleared  in  the  conservative  opera- 
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tion  and  that  in  about  four-fifths  of  the  cases  the  long  process 
of  the  incus  is  usually  destroyed,  and  that  the  saving  of  the 
ossicles  serves  no  useful  purpose.  The  two  crura  of  the  stapes 
go  very  early.  If  it  were  not  so,  the  stapes  would  be  torn  out 
in  many  radical  operations.  The  footplate,  on  the  other  hand, 
is  fairly  well  protected. 

Alexander  considers  that  the  end  results  as  to  hearing  in  the 
conservative  operation,  which  he  terms  "attico  antreactomy,"' 
are  no  better  as  to  hearinr^  than  after  the  radical.  The  Heath 
operation,  he  says,  can  only  result  in  permanent  healing  if  the 
cause  is  in  the  antrum,  and  a  careful  study  of  Heath's  cases  will 
show  that  he  has  operated  far  earlier  than  is  usual  when  a  radical 
mastoid  is  done.  If  the  cause  of  the  trouble  is  in  front  of  the 
antrum  or  in  the  hypotympanum,  the  disease  is  not  entirely 
removed  by  the  conservative  operation.  The  disease  is  left  in 
order  to  save  the  hearing.  If  one  side  has  good  hearing  it  is 
allowable  to  do  a  Heath  or  some  other  type  of  radical  opera- 
tion, but  the  healing  is  far  more  important  than  hearing.  So 
far  as  useful  hearing  is  concerned,  the  better  side  excludes  the 
worst  side.  In  the  radical  operation  there  is  a  danger  of  some 
loss  of  hearing,  but  there  is  the  chance  of  healing  the  disease 
in  the  bone.  The  radical  operation  is  done  for  healing  and  not 
for  hearing.  The  typical  radical  is  therefore  better  than  "at- 
tico-antrectomy,"  since  after  "antico-antrectomy"  the  healing 
may  not  be  good. 

Finally,  I  think  cases  occur  in  which  the  conservative 
operation  is  indicated,  and  it  seems  to  me  it  is  better  to  do  a 
Heath  operation  whenever  the  hearing  is  fairly  good,  and  the 
disease  is  apparently  limited  to  the  antrum.  I  think  also  that 
the  operation  of  Bondy  deserves  further  trial.  In  every  case 
w^ith  pronounced  loss  of  hearing,  where  the  disease  itself 
seems  likely  to  endanger  life,  a  typical  radical  operation 
is  the  one  indicated.  I  have  not  yet  had  the  courage  to 
operate  after  the  manner  of  Siebenmann,  and  not  curette  out 
the  cholesteatoma.  Professor  Siebenmann  is  an  operator  of 
great  experience,  and  I  do  not  feel  justified  in  criticizing  his 
methods,  although  I  did  not  find,  after  seeing  many  radical 
operations  by  various  European  operators,  that  anyone  was 
following  his  example  in  avoiding  curetting.  On  the  contrary, 
the  endeavor  was  always  to  remove  every  portion  of  choles- 
teatomotis  material. 
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LXJECTIOXS    OF    BLOOD    SERUM    FOR    HEMOR- 
RHAGE. EITHER  SPONTANEOUS  OR  POST- 
OPERATIVE. 

By  Clement  F.  Theisex,  M.  D., 

Albany. 

Hemorrhage  after  tonsillectomy  is  always  unpleasant,  and 
when  it  becomes  so  severe  as  to  endanger  the  life  of  the 
patient,  there  are  very  few  other  complications  so  alarming  and 
which  so  tax  the  resources  of  the  operator. 

The  following  cases  are  reported  to  show  the  probable  value 
of  injections  of  blood  serum  when  other  methods  fail,  or  when 
the  patient  is  so  reduced  from  loss  of  blood  that  the  adminis- 
tration of  another  anesthetic  for  the  purpose  of  suturing  the 
pillars  in  tonsillar  hemorrhages  does  not  seem  advisable. 

Case  1.  Boy,  aged  6  years.  Removal  of  tonsils  and  ade- 
noids. The  tonsils  were  removed  by  dissection  and  snare,  the 
method  employed  by  most  operators  at  the  present  time,  and 
the  adenoids  in  the  usual  way. 

There  was  very  little  bleeding  during  the  operation,  and  when 
it  was  completed  firmly  rolled  cotton  tampons  just  filling  the 
tonsillar-  fossa  were  pressed  firmly  into  the  cavities  and  held 
there  for  a  few  moments.  This  stopped  the  oozing  of  blood 
promptly,  and  in  fact  during  the  past  fifteen  years,  since  this 
procedure  has  been  employed  by  the  writer,  it  has  rarely  failed 
to  check  all  immediate  hemorrhage,  and  probably  prevents  sec- 
ondary hemorrhage.  The  cotton  tampons  can  be  either  used 
dry  or  may  be  dipped  in  pnire  peroxide. 

The  operation  was  performed  in  the  morning  and  there  was 
apparently  no  bleeding  during  the  day,  but  in  the  early  evening 
the  boy  vomited  an  enormous  amount  of  clotted  blood  followed 
by  a  fresh  hemorrhage. 

The  boy  was  so  hard  to  manage  and  in  such  a  bad  general 
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condition  that  it  was  difficult  to  determine  where  the  hem- 
orrhage came  from.  But  after  the  exercise  of  a  good  deal  of 
persuasion  and  tact  a  fairly  good  view  of  the  throat  was  ob- 
tained, and  it  appeared  that  the  bleeding  came  from  a  point  low 
down  in  the  right  tonsillai;  fossa.  Pressure  with  the  finger 
wrapped  with  gauze  and  with  cotton  tampons  soaked  in  perox- 
ide and  adrenalin  was  used  and  after  a  time  the  hemorrhage 
stopped.  No  spurting  vessel  could  be  seen.  During  the  night 
the  writer  was  again  called  for  another  alarming  hemorrhage. 
The  nurse  saved  the  blood  which  again  filled  a  large  basin. 
While  pressure  was  again  employed  the  patient  was  given  5CXX) 
units  of  diphtheria  antitoxin,  the  normal  blood  serum  not  being 
at  hand,  and  this  was  repeated  in  two  hours. 

After  the  first  injection  the  hemorrhage  appreciably  lessened 
and  after  the  second  stopped  completely.  Two  more  injections 
of  the  same  amount  of  antitoxin  were  used,  howevei",  and  there 
was  no  return  of  the  bleeding. 

This  may  have  been  a  case  of  hemophilia,  because  on  ques- 
tioning the  mother,  who  was  a  rather  ignorant  woman,  she 
said  that  there  had  been  other  cases  of  severe  hemorrhage  in 
the  family  after  extraction  of  teeth  and  other  trivial  wounds. 
The  boy  made  a  good  recovery. 

Case  2.  Mr.  P.  D.,  lawyer,  aged  44  years.  Has  occasion- 
ally been  under  treatment  for  slight  attacks  of  acute  pharyn- 
gitis. His  tonsils  are  slightly  enlarged.  On  the  18th  of  January 
he  came  to  the  office  suffering  from  one  of  his  usual  attacks. 
This  attack  differed  from  the  others  as  the  tonsils  were  also 
slightly  inflamed.  He  was  given  a  simple  astringent  gargle. 
and  was  told  to  return  to  the  office  if  the  throat  did  not  clear 
up.  I  did  not  hear  from  him  after  his  visit  to  the  office,  but 
on  the  fifth  day  after  that,  his  family  physician  asked  me  to 
come  to  the  patient's  home  as  soon  as  possible. 

The  patient  was  sitting  up  in  bed  breathing  with  great  diffi- 
culty. On  examining  the  throat  the  entire  pharynx,  soft  pal- 
ate, uvula,  tonsils,  pillars,  and  in  fact  everything  that  could  be 
seen,  was  so  tremendously  edematous  that  very  little  air  was 
able  to  reach  the  larynx. 

With  the  exception  of  a  few  small  spots  on  the  tonsils  there 
was  no  deposit  anywhere.  Free  incisions  were  made  in  three 
or  four  parts  of  the  edematous  area  and  a  considerable  amount 
of  serum  escaped,  but  no  pus. 
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There  was  a  good  deal  of  infiltration  of  the  tissues  of  the 
neck,  and  on  the  following  day  there  was  a  board  like  infiltra- 
tion of  the  entire  neck,  with  a  good  deal  of  swelling. 

The  difficulty  in  breathing,  which  had  been  slightly  relieved 
by  the  incisions  on  the  preceding  day,  was  as  bad  as  ever,  and 
on  inspection  of  the  throat  the  edema  was  just  as  great.  All 
the  tissues  were  so  tremendously  distended  that  they  looked 
like  an  inflated  toy  balloon.  Four  free  incisions,  as  low  down 
in  the  phar>nx  as  possible  were  again  made,  with  another  free 
discharge  of  serum,  but  no  pus  and  little  bleeding.  An  ice  bag 
was  kept  around  the  neck,  cracked  ice  was  used  in  the  mouth 
and  an  iced  adrenalin  spray  fairly  continuously.  The  incisions 
again  relieved  the  breathing  to  a  considerable  extent. 

About  an  hour  after  getting  back  to  my  office  I  was  told  to 
come  again  immediately  as  the  patient  was  having  a  severe 
hemorrhage  from  the  throat.  I  was  shown  a  large  basin  full 
of  blood,  and  within  ten  minutes,  after  coughing  slightly,  he 
lost  fully  as  much  more. 

An  examination  of  the  throat  was  made  as  soon  as  possible, 
but  the  origin  of  the  hemorrhage  could  not  be  determined. 
There  was  no  blood  coming  from  the  incisions  at  the  time. 

The  patient  was  immediately  given  10,000  units  of  antitoxin 
and  the  following  morning  20  cc.  of  antistreptococic  serum 
was  injected,  as  cultures  taken  after  the  incisions  were  made 
showed  almost  a  pure  streptococic  infection.  From  this  time 
on  there  was  no  further  bleeding.  The  great  edema  of  the 
pharynx  persisted  for  nearly  two  weeks  in  spite  of  almost 
daily  incisions.  At  no  time  was  there  any  pus  obtained.  The 
edema  of  the  pharjnx  as  well  as  the  infiltration  of  the  tissues 
of  the  neck  slowly  subsided,  but  it  was  nearly  two  months  be- 
fore the  patient  was  strong  enough  to  get  up.  Albumin  and 
casts  had  been  almost  constantly  present  in  the  urine,  and  for 
a  month  the  patient  ran  an  evening  temperature  running  from 
100  to  103. 

So  far  as  the  writer  is  concerned  this  was  a  somewhat  unique 
throat  condition,  and  must  be  similar  to  the  severe  pelvic  ede- 
mas sometimes  complicating  streptococic  infections.  The  board- 
like infiltration  of  the  neck  suggested  Ludwig's  angina,  but  at 
no  time  did  the  condition  go  on  to  suppuration,  nor  was  there 
any  involvement  of  the  floor  of  the  mouth.  A  tracheotomy 
did  not  have  to  be  performed,  although  for  two  weeks  during 
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the  height  of  the  attack  the  necessary  instruments  were  at 
hand  every  day. 

Case  3.  The  writer  was  called  three  weeks  ago  to  see  a 
woman,  aged  50  years,  who  had  been  having  a  nasal  hem- 
orrhage lasting  with  few  intermissions  almost  the  entire  pre- 
ceding night. 

The  family  physician  had  inserted  a  tampon,  but  the  hem- 
orrhage had  not  been  controlled.  The  tampon  was  carefully 
removed,  but  the  hemorrhage  was  so  profuse  that  the  bleeding 
point  could  not  be  located.  Another  tampon  soaked  in  adrena- 
lin was  inserted,  but  did  not  check  the  hemorrhage  to  any  ex- 
tent. The  patient  by  this  time  had  lost  a  large  amount  of 
blood,  and  as  soon  as  it  could  be  secured,  was  given  an  injec- 
tion of  10  cc.  normal  blood  serum  (horse).  This  was  given 
!ate  in  the  afternoon  and  within  a  short  time  the  bleeding  les- 
sened. 

Another  injection  of  10  cc.  was  given  during  the  night,  with 
complete  control  of  the  hemorrhage  and  no  recurrence  after 
the  removal  of  the  tampon. 

I  do  not  think  there  is  any  doubt  that  the  serum  had  a  prompt 
effect  in  this  case.  The  hemorrhage  was  certainly  not  con- 
trolled by  packing  and  other  usual  procedures. 

Case  4.  Boy.  aged  8  years.  Had  a  severe  acute  tonsillitis 
followed  by  an  acute  suppurative  otitis  media.  The  boy's  par- 
ents lived  in  the  country  and  did  not  pay  any  attention  to  the 
ear  condition,  allowing  it  to  go  on  for  several  weeks. 

A  physician  was  then  called  to  see  him  from  Albany,  and 
sent  him  to  the  Child's  Hospital,  where  he  was  seen  by  the 
writer.  The  boy  was  in  extremely  bad  general  condition  with  an 
extensive  mastoid  involvement  on  the  left  side.  His  throat  was 
still  congested  and  there  \\as  a  profuse  discharge  of  pus  from 
the  left  ear.  Temperature  104°  F.  After  being  admitted  to 
the  hospital  the  boy  had  a  chill  and  vomited.  The  mother  stat- 
ed that  he  had  been  having  sweats  and  chills  with  fever  every 
night  for  two  weeks  and  some  vomiting. 

A  mastoid  operation  was  performed  the  morning  after  he 
was  admitted  to  the  hospital,  and  while  the  boy  had  an  epidural 
abscess  and  involvement  of  the  entire  mastoid  process,  the 
lateral  sinus  after  being  uncovered  seemed  to  be  normal. 
Blood  count  before  operation  showed  a  leucocytosis  of  15,000. 

The  mastoid  wound  was  left  open,  that  is  a  good  part  of  it. 
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and  on  the  following-  day  the  boy's  condition  had  greatly  im- 
proved. He  did  not  vomit  again,  and  with  the  exception  of  a 
slight  chill  after  the  operation,  his  chills  and  sweats  also 
stopped. 

Temperature  dropped  co  100°  F.  and  his  condition  improved 
in  every  way,  but  on  the  third  day  a  severe  hematuria  com- 
menced, which  increased  to  such  an  extent  that  the  urine  con- 
tained a  large  amount  of  blood  each  time.  He  was  put  on  a 
diet  but  became  so  weakened  from  loss  of  blood  that  we  de- 
cided to  try  injections  of  serum.  Antitoxin  was  used,  5000 
units  being  given  each  time.  After  the  third  injection  the 
urine  commenced  to  clear,  and  after  the  fourth  the  bleeding 
stopped  entirely  and  did  not  return. 

The  boy  also  made  an  uninterrupted  recovery  so  far  as  the 
mastoid  condition  is  concerned. 

He  remained  in  the  hospital  four  weeks  and  I  heard  recently 
(six  months  after)  that  he  was  entirely  well. 

The  question  of  hemorrhage  after  tonsillectomy  is  a  particu- 
larly interesting  one,  and  is  receiving  more  attention  since  the 
radical  tonsil  operation  has  been  performed. 

Most  men  are  agreed  now  that  we  really  see  fewer  serious 
hemorrhages  after  tonsillectomy  than  we  used  to  after  tonsil- 
lotomy. 

There  are  a  few  points  which  are  probably  not  new  but  which 
have  come  to  the  writer's  attention  in  tonsil  operations. 

After  an  apparently  complete  tonsillectomy,  a  small  mass  of 
tissue  is  sometimes  seen  low^  down  in  the  tonsillar  fossa  at  the 
extreme  base  of  the  tonsil.  This  is  entirely  fibrous  tissue  and 
does  no  harm  if  left:  in  fact  it  is  wiser  to  leave  it.  because  in 
the  writer's  experience  some  postoperative  hemorrhages  result 
if  attempts  are  made  to  completely  remove  this. 

Weil  (quoted  by  Class*),  whose  researches  in  hemophilia 
were  so  largely  responsible  for  the  present  status  of  serum 
therapy  in  this  disease,  reported  in  1907  a  series  of  four  cases 
of  hemorrhage  from  different  sources  treated  with  serum. 

The  only  case  of  interest  in  connection  with  the  writer's 
paper,  was  one  of  febrile  polyarthritis  with  rapidly  developing 
subcutaneous  hemorrhages,  epistaxis  and  hematuria. 

Patient  was  treated  with  intravenous  injections  of  15  cc.  of 


♦Serum-Therapy    in    Purpura    Hemorrhagica.     The    Archives    of 
Internal  ^ledicine.  Vol.  6,  No.  2,  August,  1910. 
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fresh  beef  serum,  and  after  one  mild  relapse  was  discharged' 
cured. 

In  conclusion,  the  writer  believes  that  injections  of  blood 
serum  for  either  spontaneous  or  postoperative  hemorrhage 
appear  to  be  of  the  greatest  value. 

The  control  of  hemorrhage  after  the  use  of  serum  cannot 
be  regarded  as  a  mere  coincidence,  because  this  method  suc- 
ceeds when  the  usual  methods  for  control  of  hemorrhage 
sometimes  fail. 

Birkett  (personal  communication)  has  recently  had  a  case 
of  uncontrollable  nasal  hemorrhage  in  a  woman  aged  65  years, 
which  could  be  perfectly  controlled  with  normal  horse  serum.. 


XLVI. 

INTRACRANIAL  LESIONS  COMPLICATING  ACUTE 
AUR.'\L  DISEASE.* 

By  S.  MacCuEn  Smith^  M.  D., 

Philadelphia. 

Modem  pathology  no  longer  limits  itself  to  the  restrictions 
imposed  by  the  terms  septicemia  and  pyemia.  Such  terms 
belong  to  a  period  antedating  our  conception  of  modern  ad- 
vanced bacteriology.  This  science  has  demonstrated  that 
surgical  sepsis  and  accidental  wound  infection  are  not  the  only 
etiologic  factors,  but  that  there  is  a  variety  of  pyogenic  infec- 
tions originating  in  obscure  processes  and  from  unknown 
causes,  to  which  the  tenn  "cryptogenetic"  (Leube)  has  been 
applied. 

Septicemia  has  been  designated  as  a  condition  in  which 
pyogenic  organisms  disseminate  from  a  primary  focus  into  the 
general  blood  supply,  settle,  collect,  and  multiply  in  the  capil- 
laries. In  pyemia  they  are  disseminated,  the  metastatic  sup- 
puration originating  in  a  primary  focus.  As  a  matter  of  fact, 
both  of  these  conditions  actually  coexist. 

Clinically,  a  strict  differentiation  between  these  two  condi- 
tions is  impossible  from  a  purely  scientific  standpoint,  as  the 
number  and  virulence  of  the  microorganisms  which  find  their 
way  into  the  circulation  will  at  one  time  give  rise  to  localized 
metastases  and  at  another  to  general  septicemia.  As  a  matter 
of  fact,  transitional  forms  arise  (and  these  are  the  most  com- 
mon) and  we  then  refer  tc  septicopyemia  or,  briefly,  "sepsis." 

Of  great  importance  for  the  proper  understanding  of  the 
clinical  condition  "sepsis''  is  the  knowledge  that  in  different 
cases  various  organs  and  regions  of  the  body  may  offer  the 
principal  focus  for  the  attack  of  the  bacteria.  This  gives  rise 
to  serious  local  disease,  which  naturally  stamps  the  affection 


♦Read  before  the  annual  meeting  of  the    American    Otological 
Society,  Atlantic  City,  New  Jersey,  June  26,  1911. 
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with  a  certain  degree  of  individuality  and  accounts  for  the  fact 
that  such  diseases  were  formerly  regarded  as  special  maladies. 
While  clinically  there  may  be  the  greatest  difference  between 
the  septic  infection  of  a  cerebral  sinus  and  a  socalled  malig- 
nant endocarditis,  pathologically  they  are  both  mere  manifesta- 
tions of  sepsis  with  a  local  point  of  selection. 

As  is  well  recognized,  the  chronic  forms  of  aural  inflamma- 
tion frequently  cause  intracranial  lesions.  A  consideration  of 
the  pathologic  changes  wrought  by  the  microorganisms  of  a 
chronic  discharge  enables  us  to  appreciate  how  these  purulent 
products,  through  osseous  softening  and  carious  erosion,  pro- 
duce intravenous  and  intracranial  complications.  Although  in 
the  past  much  stress  has  been  laid  on  the  development  of  endo- 
cranial  lesions  as  a  complication  of  the  chronic  forms  of  aural 
disease,  we  must  not  lose  sight  of  the  fact  that  these  grave 
diseases  probably  arise  more  frequently  from  the  acute  infec- 
tions than  we  have  formerly  suspected.  This  is  especially  true 
in  young  subjects,  due,  no  doubt,  to  the  fact  that  the  very 
thin  and  porous  osseous  walls  offer  but  an  ineffectual  barrier 
to  the  ingress  of  infectious  microorganisms,  thereby  actually 
favoring  a  primary  thrombus  of  the  bulb  in  the  one  instance 
and  meningitis  in  the  other. 

These  infective  processes  may  arise  either  through  the  nu- 
merous venous  connections  or  by  means  of  their  intimate  jux- 
taposition. When  arising  from  the  acute  form  of  disease, 
the  infection  is  carried  by  means  of  minute  thrombi  through 
the  mucosal  or  osseous  veins  into  the  sinus  wall,  forming  a 
mural  thrombus,  which  may  continue  to  increase  in  size  until 
the  vein  is  entirely  occluded.  In  the  chronic  form  of  aural 
inflammation  an  endocranial  complication  usually  arises,  pri- 
marily from  osseous  softening  and  subsequent  carious  erosion, 
the  result  of  contiguity.  When  the  sigmoid  sinus  becomes  in- 
fected the  thrombi  may  extend,  by  way  of  the  internal  jugular, 
to  the  superior  vena  cava,  which  was  demonstrated  in  the 
postmortem  findings  in  one  of  my  cases ;  or  they  may  involve 
the  cavernous  sinus  and  ophthalmic  vein  by  extension  anterior- 
ly through  the  superior  or  inferior  petrosal  sinus,  or  the- 
thrombi  may  travel  posteriorly  to  the  torcular  and  superior- 
longitudinal  sinus,  the  resulting  septic  thrombus  being  discov- 
ered at  the  autopsy,  although  the  condition  was  not  suspected* 
during  the  antemortem  state. 
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It  is  claimed  that  septic  thrombi  may  be  carried  to  the  in- 
terior of  the  brain  by  the  backward  motion  of  the  blood  cur- 
rent when  the  lateral  sinus  is  obstructed  or  obliterated,  giving 
rise  tc/  metastatic  abscess  formations.  This  may  explain  the 
method  of  infection  in  three  cases  of  hepatic  abscess  by  aural 
metastasis,  reported  by  me  in  1904.  Undoubtedly  the  back 
current  or  regurgitation  fiom  an  obstructed  sinus  on  one  side 
is  capable  of  producing  a  similar  condition  on  the  opposite  side 
through  the  torcular. 

The  clinical  symptoms  of  septic  sinus  thrombosis  indicate 
that  the  onset  is  always  sudden ;  although  actual  involvement 
of  the  sinus  itself  is  a  progressive  process,  usually  very  grad- 
ual even  when  arising  from  acute  aural  disease.  This  is  well 
illustrated  in  the  report  of  a  case  incorporated  in  this  paper. 
The  presence  of  a  sterile  clot  accounts  for  the  absence  of  more 
or  less  characteristic  symptoms  in  the  early  stages,  but  it  later 
becomes  septic  through  bacterial  invasion,  softens,  and  disin- 
tegrates. However,  a  septic  thrombus  may  wholly  disappear 
through  the  process  of  absorption,  resulting  in  complete  oblit- 
eration of  the  sinus,  which,  through  thickening  and  contrac- 
tion of  the  walls,  is  converted  into  a  hard,  fibrous  like  cord. 
Such  conditions  are  not  infrequently  found  at  autopsies,  and" 
would  seem  to  explain  or  deny  the  implied  theory  of  their 
congenital  origin. 

On  the  other  hand,  a  septic  thrombus,  through  disintegra- 
tion, may  be  converted  into  free  pus  and  remain  inactive  so- 
long  as  both  ends  are  securely  sealed  by  a  sterile  plug  and  the- 
vessel  wall  remains  intact.  The  case  herein  reported  illustrates 
this  point. 

Since  the  memorable  operation  in  1886  by  Barker  of  London, 
who  successfully  evacuated  an  abscess  formation  from  the 
temporal  lobe,  in  which  case  the  patient  presented  no  externaF 
signs  whatever  of  his  malady,  we  have  been  laboring,  and  not 
in  vain,  for  the  betterment  of  our  surgical  technic  and  the 
development  of  more  accurate  methods  in  brain  localization. 
In  the  first  instance  our  success  has  been  notable ;  in  the  latter,, 
disappointment  and  chagrin  still  confront  us  in  a  goodly  num- 
ber of  cases ;  and  yet,  even  in  brain  localization,  the  greatest 
problem  of  medical  science  today,  we  can  report  progress.  It 
seems,  therefore,  that  the  dawn  of  a  new  era  is  upon  us,  and" 
that  in  the  near  future  we  will  have  mastered  this  perplexing- 
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problem.  The  pathology  of  brain  abscess  formation  is  identi- 
cal with  that  of  sinus  thrombosis ;  their  occurrence  would  no 
doubt  be  much  more  frequent  were  it  not  for  the  obstacles 
offered  by  the  dura  in  its  resistance  to  microbic  invasion.  In 
this  connection  we  must  bear  in  mind  the  important  fact  that 
the  dura  will  more  readily  succumb  to  sudden  or  accidental 
infectious  exposure  than  to  the  usual  slow  process  by  carious 
erosion.  In  the  latter,  the  firm  resistance  of  the  strong  fibrous 
tissue  comprising  the  dura  is  greatly  increased  by  considerable 
thickening,  and  later  still  further  fortified  and  protected  by 
the  formation  of  granulation  tissue. 

By  means  of  the  blood  stream  and  perivascular  sheaths, 
pathogenic  microorganisms  are  frequently  carried  to  the  in- 
terior of  the  skull,  causing  brain  abscess  formations,  even 
though  there  may  be  no  recognizable  softening  or  carious 
erosion  adjacent  to  the  site  of  local  infection  in  the  tegmen 
antri  or  tegmen  tympani ;  this  etiologic  factor  is  true,  also,  in 
the  development  of  phlebitis  and  sinus  thrombosis,  but  I  believe 
to  a  much  less  extent.  On  the  other  hand,  as  a  medium  of 
transmission  for  the  production  of  meningitis  and  the  various 
metastases  throughout  the  economy,  the  blood  and  lymph  route 
is  by  far  the  more  common. 

The  following  cases,  one  of  sinus  thrombosis  and  the  other 
of  brain  abscess,  are  interesting  and  somewhat  illustrative  of 
the  few  points  in  pathology  mentioned  above : 

Casf:  1.  A.  D.,  female,  aged  27  years.  Admitted  to  the 
G^rmantown  Hospital-.  January  28,  1911.  She  suffered  from 
severe  pain  in  the  right  ear  for  about  one  week.  Claimed 
never  to  have  had  an  aural  lesion  of  any  description  prior  to 
the  present  illness,  and  this  statement  was  substantiated  by 
members  of  her  family.  Three  days  prior  to  admission  to  the 
hospital  she  suddenly  developed  a  Bell's  palsy,  noticing  on 
awakening  in  the  morning  that  she  could  not  completely  close 
her  right  eye  nor  freely  move  the  right  side  of  her  face.  At 
the  same  time  she  noticed  that  her  speech  was  thick. 

The  patient  had  an  anxious  expression,  her  skin  was  hot 
and  quite  moist,  and  the  pulse  soft  and.  rapid.  There  was  no 
tenderness  or  other  abnormal  symptom  noted  over  the  mastoid 
region,  and  examination  of  the  external  auditory  canal  showed 
nothing  except  a  mass  of  detritus.  This  could  be  removed  only 
in  part,  as  the  slightest  manipulation  caused  considerable  pain. 
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The  right  side  of  the  neck  was  swollen  from  the  region  of  the 
mastoid  almost  to  the  clavicle.  This  swelling  was  slightly  red, 
quite  tender,  and  entirely  free  from  fluctuation. 

The  above  mentioned  plug  of  inflammatory  debris  was  re- 
moved from  the  auditory  canal  on  the  following  day,  revealing, 
the  destruction  of  the  greater  part  of  the  drum  head.  Temper- 
ature on  this  date  was  102.4°  and  pulse  120. 

A  mastoid  operation  was  performed  on  February  3,  under 
general  anesthesia.  On  dividing  the  periosteum  the  bone  bled 
freely,  there  being  but  liille  change  otherwise  in  the  cortex. 
After  removing  the  cortex  the  mastoid  cells  were  found  to  be 
soft  and  necrotic,  containing  considerable  inspissated  pus. 
The  tip,  however,  was  not  involved,  and  there  was  no  exposure 
of  the  sinus,  the  osseous  covering  of  which  appeared  not  to 
have  undergone  any  pathologic  changes. 

Although  I  anticipated  performing  only  a  simple  mastoid, 
operation,  the  necrotic  changes  involving  the  posterior  canal 
were  so  great  that  it  was  necessary  to  do  a  complete  opera- 
tion. Assuming  that  the  swelling  in  the  neck  represented  a 
Bezold's  variety  of  mastoid  disease,  a  grooved  director  was 
introduced  into  this  swelling  at  the  lower  angle  of  the  primary 
incision,  but  no  pus  was  evacuated.  I  felt,  therefore,  that  this 
was  an  enlarged  gland. 

With  the  exception  of  a  rise  to  104.2°  on  February  7th,  four 
days  after  the  operation,  the  temperature  gradually  assumed 
a  normal  course  until  February  11,  when  it  began  to  rise.  On 
Februar\-  13  the  glandular  swelling  of  the  neck  had  diminished 
somewhat,  but  there  was  still  considerable  tenderness.  The 
patient  appeared  quite  septic. 

On  this  date  Dr.  Ross,  one  of  the  general  surgeons  of  the 
hospital,  operated  on  the  neck,  with  a  view  of  removing  the 
enlarged  gland.  An  incision  in  the  line  of  the  swelling  re- 
vealed a  large  lymph  node  over  the  middle  portion  of  the  in- 
ternal jugular,  which  proved  to  be  responsible  for  a  consider- 
able part  of  the  edema.  During  the  removal  of  this  node  the 
internal  jugular,  to  which  it  was  firmly  adherent,  was  torn, 
which  was  immediately  followed  by  the  free  escape  of  consid- 
erable pus.  After  evacuation  of  this  pus  the  cavity  was  packed" 
with  idoform  gauze,  following  which  the  incision  was  partially 
closed  with  silkworm  gut  sutures. 

Ten  days  later  the  patient  was  still  running  a  septic  temper- 
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ature.  An  X-ray  showed  a  distinct  shadow  in  the  region  of 
the  lateral  sinus.  A  third  operation  was  deemed  advisable,  and 
the  retropinnal  incision  was  reopened  and  the  lateral  sinus 
exposed.  It  was  about  normal  in  tension  and  color,  and  when 
opened  was  found  to  contain  thick,  ropy  pus.  There  was  prac- 
tically no  bleeding  until  the  sinus  had  been  curetted  for  a 
considerable  distance  toward  the  trochlea.  Water  was  forced 
through  the  jugular  foramen  from  above  untiljt  flowed  from 
the  wound  in  the  neck.  The  sinus  was  packed  with  iodoform 
gauze,  the  incision  partially  closed,  and  the  wound  dressed 
with  sterile  gauze. 

A  bacteriologic  examination  of  the  pus  showed  pure  strep- 
tococcic infection. 

After  this  operation  the  patient  was  pale  and  the  hemoglo- 
bin and  red  blood  count  low.  She  was  placed  on  abundant 
feeding  and  was  given  daily  a  hypodermic  injection  of  one 
ampoule  of  "injectio  ferri  compositus"  (citrate  of  iron,  gr.j), 
under  which  treatment  the  hemoglobin  and  red  blood  count 
rapidly  increased  to  approximately  normal. 

On  March  1st  the  pulse  and  temperature  reached  normal. 

On  March  13th  an  abscess  over  the  right  buttock  was  opened, 
containing  approximately  half  a  pint  of  pus.  The  patient 
stated  that  she  had  had  this  swelling  for  three  weeks,  but  did 
not  mention  it  through  fear  of  necessitating  further  operative 
procedures. 

On  March  23rd,  under  nitrous  oxid  anesthesia,  Dr.  Ross 
opened  the  abscess  over  the  right  buttock  in  three  places,  and 
inserted  rubber  drainage.  At  the  same  time  a  slight  plastic 
operation  was  performed  to  close  the  opening"  back  of  the  right 
ear. 

On  March  30th  a  small  abscess  about  the  middle  of  the 
outer  side  of  the  left  hip  was  evacuated. 

The  above  case  is  here  reported  with  a  view  of  showing  the 
great  destruction  that  may  take  place  as  a  complication  of  an 
acute  aural  infection.  It  seemed  so  improbable  that  within  a 
period  of  about  ten  days  the  carious  erosion  of  the  mastoid 
and  middle  ear  should  have  been  so  great,  together,  with  the 
Bell's  palsy  and  lateral  smus  and  jugular  thrombosis,  with 
subsequent  disintegration  of  the  clot,  as  well  as  metastatic 
abscess  formations,  that  I  made  every  effort  to  confirm  or 
disprove  the  statement  of  the  patient  and  her  relatives  that  her 
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aural  condition  was  really  of  the  acute  variety,  and  although 
I  was  finally  compelled  to  accept  their  version  of  the  situation, 
I  nevertheless  feel  somewhat  skeptical  as  to  its  absolute  accu- 
racy. If,  however,  their  statements  are  true,  and  of  this  there 
seems  to  be  no  reasonable  doubt,  the  case  is  both  interesting 
and  instructive  to  show  the  rapid  destruction  and  complica- 
tions arising  from  this  bacterial  invasion  in  an  acute  aural 
disease. 

Case  2.  I  am  indebted  to  Dr.  H.  A.  Rothrock,  of  West 
Chester,  Pa.,  for  the  detailed  history  of  the  following  case: 
Patient,  Dr.  J.  R.  H.,  aged  30  years.  Family  history  negative. 
The  patient  suffered  from  most  of  the  usual  diseases  of  child- 
hood, and  in  addition  to  these,  he  had  typhoid  fever  when  two 
years  old.  About  ten  years  ago  he  was  treated  for  an  acute 
otitis  media,  from  which  he  made  a  prompt  and  permanent  re- 
covery. 

On  February  2^.  1911,  he  had  an  attack  of  *ia  grippe,"  but 
owing  to  the  serious  illness  of  his  father,  also  a  physician,  he 
remained  in  bed  but  two  days,  and  then  attempted  to  attend  to 
both  his  own  and  his  father's  practice.  During  this  time  his 
temperature  ranged  as  high  as  103°.  After  about  three  days 
he  became  so  prostrated  that  he  was  again  forced  to  give  up 
work  and  confine  himself  to  his  room.  His  ear  now  started  to 
pain  him  severely,  and  after  two  or  three  days  the  drum  rup- 
tured spontaneously,  with  a  very  free  discharge.  When  I  first 
saw  him  he  was  still  suffering  intensely,  the  discharge  was  free, 
of  a  ropy  consistency,  and  light  yellow  in  color.  The  entire 
surface  of  the  deep  canal  was  swollen,  obstructing  a  view  of 
the  membrana  tympani.  His  temperature  at  this  time  was 
about  102°,  and  he  seemed  to  be  suffering  from  the  great  de- 
pression that  was  characteristic  of  the  whole  course  of  his 
illness,  in  marked  contrast  to  his  usual  happy  disposition.  Af- 
ter thorough  cleansing,  aristol  was  insufflated,  and  this  treat- 
ment was  continued  until  'the  time  of  the  first  operation.  His 
diet  was  restricted  and  a  calornel  purge  given.  Under  this 
line  of  treatment  the  discharge  abated,  the  "funicular  appear- 
ance of  the  canal  disappeared,  and  in  two  or  three  days  the 
drum  was  clearly  visible,  showing  a  medium  sized  opening  in 
the  lower  anterior  quadrant.  Improvement  was  gradual  but 
steady  for  a  period  of  about  ten  days. 

On   the   afternoon   of   ^larch   12th   his   condition   suddenly 
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changed  for  the  worse.  The  pain  again  increased  and  head- 
ache set  in.  During  the  night  he  commenced  vomiting,  of  the 
projectile  type.  When  seen  Monday  morning,  his  tempera- 
ture was  ranging  around  104°,  the  pulse  rate  90,  and  respira- 
tion about  normal.  The  tongue  was  heavily  coated,  and  he 
complained  bitterly  of  pain  in  the  head,  mostly  frontal,  to 
which  location  the  headache  was  referred  throughout  the  sub- 
sequent course  of  the  disease.  There  was  no  bulging  of  the 
posterosuperior  wall  of  the  canal,  no  swelling  back  of  the  ear, 
the  pressure  failed  to  show  any  spot  of  tenderness  over  the 
mastoid  region.  Vomiting  continued  more  or  less  during  the 
day,  and  the  patient  was  still  irritable  and  depressed. 

About  noon  he  was  admitted  to  the  Chester  County  Hospital, 
and  Dr.  S.  MacCuen  Smith  was  called  in  consultation,  seeing 
him  about  8  p.  m.  By  this  time  the  posterosuperior  wall  of  the 
canal  was  sagging,  and  deep,  hard  pressure  over  the  mastoid 
region  elicited  some  tenderness.  Temperature  was  104°,  pulse 
rate  90,  and  respiration  24.  Dr.  Smith  advised  and  performed 
a  simple  mastoid  operation.  Some  granulation  tissue  and  con- 
siderable free  pus  was  removed  from  the  lower  cells  and  an- 
trum, securing  the  establishment  of  a  through-and-th rough 
drainage.  There  was  no  exposure  of  either  the  sinus  or  dura, 
the  osseous  walls  covering  the  same  being  normal  in  appear- 
ance. 

Following  the  operation  the  temperature  gradually  subsided, 
the  discharge  decreased  considerably  in  amount,  and  with  the 
exception  of  the  stitches-  becoming  infected,  the  course  of  the 
■disease  was  apparently  normal.  However,  the  patient's  mental 
depression  continued,  though  even  in  this  there  was  daily  im- 
provement. By  March  18th  his  mentality  had  greatly  im- 
proved, and  the  temperature,  pulse  and  respiration  had  reached 
normal,  which  condition  remained  until  the  21st  of  March. 

On  the  afternoon  of  this  day  the  temperature  rose  to  102°, 
but  promptly  dropped  again  with  the  evacuation  of  pus  from  a 
stitch  abscess  in  the  upper  angle  of  the  wound.  After  this  the 
temperature  remained  about  normal  until  March  25th,  when  it 
reached  100°.  The  next  night  the  patient  was  seized  with  vio- 
lent headache,  which  lasted  with  greater  or  less  severity  until 
within  a  few  hours  of  the  second  operation.  From  this  time 
on  the  prostration  and  depression  increased  daily,  and  for 
brief  intervals  the  patient  would  become  deHrious,  being,  how- 
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ever,  easily  recalled  to  his  surroundings.  Mental  activity  de- 
creased gradually.  On  the  i7th  his  temperature  rose  to  100.8°, 
falling  the  next  day,  on  which  the  highest  record  was  99.4°. 
and  reaching  normal  again  on  the  29th  of  March  for  a  brief 
period,  after  wliich  it  rose  to  100.4°.  During  this  time  the 
pulse  and  respiration  continued  about  normal. 

On  March  31st  the  temperature  was  nearly  normal  at  mid- 
night, with  a  pulse  of  56.  Again  it  ascended  to  101".  around 
which  point  it  stayed  for  the  next  few  days.  By  this  time  the 
delirium  was  becoming  more  pronounced,  although  the  patient 
could  still  talk  and  think  intelligently  most  of  the  time.  At 
intervals  there  was  some  apparent  weakness  of  the  left  side, 
though  not  as  yet  sufficiently  marked  to  be  at  all  positive.  The 
pupils  were  equal,  reacted  well,  and  the  eyeground.  save  for 
some  congestion  of  the  retinal  veins,  was  normal.  On  this  day 
Dr.  Smith  again  saw  the  patient,  in  connection  with  Dr.  John 
H.  Gibbon  and  Dr.  George  E.  Price.  By  this  time  pressure 
symptoms,  probably  from  a  brain  abscess,  seemed  to  be  defi- 
nitely marked,  but  in  the  absence  of  localizing  symp- 
toms it  was  deemed  best  to  wait  a  day  longer  before 
operating,  hoping  by  that  time  to  gain  some  definite  guide  as 
to  accurate  localization.  On  April  1st,  left  arm  and  leg  paraly- 
sis was  quite  well  defined,  speech  was  thick,  and  the  mental 
condition  aggravated.  Arrangements  were  made  to  perform 
the  complete  mastoid  operation,  with  exploration  of  the  brain, 
on  the  following  day.  That  night  the  patient's  condition  be- 
came seriously  worse,  and  by  morning  he  had  sunk  into  a 
typhoid  state,  from  which  he  aroused  for  one  or  two  momen- 
tar}^  periods,  during  which  he  seemed  to  recognize  those  around 
him.  There  were  constant  convulsive  movements  of  the  right 
arm  and  leg,  the  left  side  being  apparently  paralyzed  most  of 
the  time,  although,  strangely  enough,  on  two  or  three  occa- 
sions he  regained  their  use.  showing  his  remarkable  vitality. 
At  11  o'clock  on  Sunday  morning.  Dr.  Smith,  assisted  by  my- 
self and  Dr.  A.  Spencer  Kaufman,  performed  a  radical  mastoid 
operation.  There  was  not  the  slightest  evidence  of  further 
carious  erosion  in  any  part  of  the  mastoid  or  tympanic  cavity. 
The  brain  cavity  was  opened  through  the  tegmen  antri.  The 
bulging  dura  showed  abnormal  intracranial  pressure,  though 
no  pathologic  change  was  noticed  in  the  dura  itself.  On  incis- 
ing the  dura,  healthy  brain  matter  crowded  into  the  wound. 
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The  Jackson  brain  forceps  were  introduced,  first  upwards, 
inwards  and  forwards,  then  upwards  and  inwards,  and  again 
upwards,  inwards  and  backwards.  The  third  time  there  was  a 
gush  of  about  one  ounce  of  pus  from  a  cavity  located  about 
two  inches  deep  from  the  dural  surface.  The  lateral  sinus  had 
already  been  exposed  and  found  to  be  healthy.  A  drainage 
tube  was  introduced  into  the  abscess  and  the  wound  packed 
and  dressed. 

The  next  day  the  patient's  mental  condition  was  considera- 
T>ly  better,  but  the  temperature  was  now  ranging  about  104°, 
the  pulse  from  120  to  150  and  the  respiration  had  reached  32. 

On  the  following  day  the  patient's  condition  was  less  satis- 
factory, and  Dr.  Smith  removed  the  tube,  which  was  some- 
what occluded.  This  provided  for  the  free  escape  of  some 
pentup  pus,  and  resulted  in  a  temporary  betterment  of  the 
patient's  condition.  A  drainage  tube  was  reinserted  in  the  old 
tract. 

An  examination  of  the  pus  showed  a  pure  streptococcic  in- 
fection. In  the  meantime  autogenous  vaccines  had  been  ad- 
ministered. A  few  days  later  the  pus,  which  was  gradually 
Tjecoming  less  in  quantity,  ceased.  The  tube  was  removed,  but 
no  pus  evacuated.  Apparently  the  abscess  had  been  completely 
drained. 

Despite  all  that  was  done,  however,  the  patient's  condi- 
tion became  steadily  worse  and  he  died  on  April  6th.  The 
temperature  taken  in  the  axilla  shortly  before  death  was  106.2°, 
pulse  180,  and  respiration  60  to  70.    An  autopsy  was  refused. 

The  differential  blood  count,  as  made  by  Dr.  Wellington  W. 
AVoodward,  is  interesting,  as  it  well  demonstrates  not  only  the 
severity  of  the  infection,  but  the  patient's  great  power  of  re- 
sistance. On  the  day  of  the  first  operation  he  presented  a  leuco- 
cytosis  of  12,000,  which  gradually  increased  up  to  the  time  of 
the  second  operation  to  15,000,  with  a  polynuclear  percentage 
of  86.5,  whereas  the  day  before  his  death  the  leucocytosis  was 
22,600  and  the  polynuclear  percentage  93.1. 

From  the  above  history  it  would  seem  that  a  brain  abscess 
formed  within  two  weeks  of  the  time  of  this  patient's  initial 
ear  lesion.  Although  he  seemed  to  improve  materially  after 
the- simple  mastoid  operation,  yet  the  mental  state  was  never 
entirely  satisfactory,  and  I  feel,  therefore,  that  the  collection 
of  pus  within  the  interior  of  the  skull  must  have  been  deposited 
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through  the  medium  of  the  blood  and  lymph  streams  very 
^arly  in  the  course  of  the  disease,  and  was  present  or  in  pro- 
cess of  formation  at  the  time  of  the  first  operation. 

Another  point  of  interest  is  the  fact  that  I  succeeded,  appar- 
ently, in  evacuating  the  pus  from  the  parent  abscess  forma- 
tion. The  patient's  death,  therefore,  was  probably  due  to  a 
diflFuse  meningitis  or  general  encephalitis  as  a  result  of  ruptured 
satellite  abscesses. 

It  is  also  interesting  to  note  that  the  abscess  was  situated 
about  two  inches  beyond  the  dura,  with  healthy  brain  tissue 
separating  these  two  points. 

The  refusal  of  an  autopsy  denied  us  the  opportunity  of  ascer- 
taining valuable  clinical  facts. 


XLVIi. 

THE  ETIOLOGY   OF   OTOSCLEROSIS. 

By  W.  Sohier  Bryant,  A.  IL,  ^I.  D., 

New  York. 

The  great  diversity  of  opinions  on  the  etiology  of  otosclerosis 
stands  in  striking  contrast  to  the  almost  complete  unanimity  in 
regard  to  the  anatomic  changes  of  the  otosclerotic  foci  that 
occur  in  the  labyrinthine  capsule.  The  present  paper  is  an 
attempt  to  classify  the  various  views  that  have  been  advanced, 
in  the  hope  of  arriving  at  a  more  definite  conclusion  concern- 
ing the  etiology  of  the  disease. 

It  is  a  well-established  fact  that  the  variable  lesions  of 
otosclerosis  are  exact  counterparts  of  variable  osteitic  lesions 
occurring  in  other  parts  of  the  skeleton.  In  all  these  bone 
affections  the  progressive  stages  of  the  osteitis  are  as  follows : 
first,  the  vascular  osteitis  of  Volkmann,  then  replacement  of  the 
normal  bone  by  osteoid  tissue,  and  finally  osteoporosis  or  rare- 
faction of  the  bone.  It  is  generally  accepted  that  these  bone 
changes  in  the  skeleton  are  due  to  a  variety  of  causes,  both 
toxic  and  trophic  in  character.  Among  the  toxic  causes  may 
be  mentioned  syphilis  and  infections  such  as  puerperal  osteo- 
malacia and  infantile  rachitis.  The  trophic  causes  include 
similar  changes  of  a  trophic  nature,  as  noninfectious  osteo- 
malacia associated  with  alterations  in  the  internal  secretions. 

A  number  of  authors,  without  assigning  a  fundamental  cause, 
have  been  content  to  consider  otosclerosis  a  primary  disease  of 
the  labyrinthine  capsule.  These  authors  are  Bezold,  Briihl  and 
Politzer,*  Ed.  Hartmann,  Kalenda,'*  Jorgen  Moller,  Sieben- 
mann,  and  Stein.  Politzer  goes  so  far  as  to  say  that  the  disease- 
may  occur  in  perfectly  healthy  individuals. 

Inherited  defect  has  been  thought  by  Wagner  to  be  the  cause 
of  otosclerosis.  Siebenmann  and  Manasse,  who  by  the  way 
also  consider  the  lesion  a  primary  disease  of  the  labyrinthine- 
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•capsule,  have  explained  the  etiology  of  otosclerosis  on  an  em- 
bryonic basis.  They  believe  it  to  be  due  to  an  atypical  develop- 
ment of  embryonic  cartilage,  the  new  spongy  bone  being  formed 
at  the  expense  of  the  remnants  of  the  primary  cartilage 
in  the  capsule. 

Politzer.-"  Jorgen  MoUer,  and  Lindt  consider  that  they  are 
justified  in  their  assumption  that  otosclerosis  is  primary  in  the 
labyrinthine  capsule  on  the  basis  of  their  observations  upon 
otosclerotic  lesions  which  they  found  separated  from  the  perios- 
teum by  normal  bone.  This  finding  is  in  startling  conformity 
with  observations  concerning  osteomalacic  lesions :  in  the  latter 
normal  bone  is  often  found  separating  the  osteitic  foci  from  the 
periosteum. 

According  to  other  authorities,  otosclerosis  originates  in  the 
middle  ear  and  is  a  secondary  disease  of  the  labyrinthine  cap- 
sule. Among  them  are  Bezold  and  Scheibe,  Habermann,  Katz, 
Lucae.^*  Manasse,  Schilling,-'  and  formerly  Politzer,  whose 
present  definition  of  otosclerosis,  however,  requires  that  the 
disease  shall  be  primary  in  the  labyrinthine  capsule.  In  corrob- 
oration of  this  view  of  origin  in  the  middle  ear,  Gradenigo  and 
Leland^'  state  that  the  treatment  of  catarrhal  inflammations  in 
childhood — which  lead  to  otitis  media — prevents  the  develop- 
ment of  otosclerosis  in  adult  life.  Habermann,^-  Hammer- 
schlag  and  Katz  think  that  otosclerosis  originates  in  the  perios- 
teum of  the  middle  ear. 

Some  authors — ^lanasse,  Jorgen  Moller,  Lindt,  and  Katz^^ — 
"have  found  otosclerotic  foci  at  the  internal  auditory  meatus. 
This  view  justifies,  in  part  at  least,  the  opinion  of  Denker,  Hab- 
ermann of  Breslau,  Hegener,  Katz,  and  Scheibe,  that  otosclero- 
sis originates  in  the  internal  periosteum  or  dura  mater. 

Trophic  and  toxic  conditions  have  also  been  named  as  being 
causative  of  otosclerosis.  There  appears  to  be  good  evidence  that 
the  disease  may  be  the  result  of  interferences  with  general  nu- 
trition, as  believed  by  Heiman.^^  Tweedie-®  and  Walb^  con- 
sider it  the  result  of  changes  in  the  blood  and  circulation,  and  as 
due  to  general  infections.  Yearsley'^  considers  anemia  and 
chlorosis  important  causes  of  otosclerosis.  Toynbee,  Korner, 
Yearsley,-^  and  Lucae  assign  gout  as  the  chief  cause.  Lafitte- 
Dupont  and  Manfetil  are  of  the  opinion  that  otosclerosis  is  a 
•complication  of  high  blood  tension  and  arteriosclerosis. 

Menstrual  irregularities,  pregnancy,  and  childbirth  have 
been  advanced  bv  SewelP^  as  the  chief  causes  of  otosclerosis. 
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Politzer,-°  also,  originally  believed  otosclerosis  to  be  an  in- 
fectious osteitis,  originating-  in  pregnancy.  Milligan  concurs  in 
this  view.  Hanau  states  that  the  temporal  bone  is  altered  in 
pregnancy,  at  the  same  time  when  other  parts  of  the  skeleton 
are  affected.  Yearsley  and  Cornet"  think  that  the  intoxication 
of  pregnancy  is  an  important  cause. 

An  inflammatory  origin  is  assigned  by  Katz  as  the  cause  of 
the  disease,  and  Heiman^^  and  Grunert^^  believe  it  to  be  due  to  a 
specific  inflammation.  Certain  authors — Hammerschlag  and 
Alannasse — consider  otosclerosis  a  chronic  osteitis  of  the  tem- 
poral bone.  Various  etiologic  causes  have  been  advanced  for 
this  chronic  osteitis. 

Ferreri^"  states  that  otosclerosis  is  an  infectious  disease,  iden- 
tical with  osteomalacia  and  rachitis,  and  he  believes  that  this 
identity  of  origin  explains  certain  hereditary  cases  of  otosclero- 
sis. 

Many  authors,  including  Virchow,  A^olkmann,  Habermann,^- 
Korner,  Sewell,-^  Gradenigo,  Grunert,^^  Baginsky,^  Yearsley,'* 
Pommer,  and  Brisch^  together  with  Blumenthal  and  Hoffmann, 
consider  syphilis  the  chief  cause  of  otosclerosis.  Chronic  tox- 
emia, especially  gastrointestinal  toxemia,  is  assigned  as  the 
cause  by  Escat^  and  Cornet,''  The  latter  writer^ " '  believes  that 
otosclerosis  is  due  to  general  infection,  chiefly  traceable  to 
autointoxication.  He  also  names  renal  and  hepatic  insuffi- 
ciency as  causative  factors. 

Gray,  followed  by  Sevv^elF^  and  Yearsley,-^  considers  otoscler- 
osis due  to  the  thrombosis  of  the  vessels  of  the  bone  and  death 
of  the  bone,  resulting  from  causes  favoring  local  thrombosis. 

Schmiegelow-*  maintains  that  trophic  disturbances  are  the 
cause  of  otosclerosis.  Alexander,^  on  finding  otosclerosis  pres- 
ent in  cretins,  declared  that  the  affection  may  follow  changes  of 
internal  secretion. 

Of  late  considerable  emphasis  has  been  laid  on  the  associa- 
tion of  otosclerotic  changes  with  degeneration  of  the  auditory 
nerve  and  with  paresis  of  the  sensory  supply  of  the  external 
meatus.  According  to  Tweedie-"  and  Walb,-^  otosclerosis  is 
primarily  an  affection  of  the  nervous  system ;  Cornet^  and 
Alanasse^''  also  believe  the  disease  to  be  due  to  nerve  lesions. 
This  view  of  a  nervous  origin  was  advanced  as  far  back  as  1884, 
when  Woakes-^  expressed  the  opinion  that  changes  in  the  ear, 
which  according  to  his  description  resembled  otosclerosis,  were 
of  vasomotor  origin  and  were  due  to  a  defect  in  the  sympathetic 
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nerves  and  the  cervical  ganglia.  He  believed  that  these  defects 
unfavorably  influenced  the  region — including  the  ear — of 
which  the  cervical  ganglia  are  the  trophic  centers.  Woakes 
claimed  that  the  nerve  disturbances  could  be  traced  to  hered- 
itary defect  or  predisposition. 

It  is  unfortunate  that  a  suitable  designation  has  not  as 
yet  been  found  for  the  lesion  under  discussion.  Notwith- 
standing the  high  authoritative  backing  of  its  nomencla- 
ture, other  terms  which,  according  to  the  views  of  va- 
rious authors,  would  be  more  fitting,  have  been  put  for- 
ward from  time  to  time,  and  especially  of  late.  Manasse,^* 
for  instance,  favors  the  use  of  the  term  "osteomalacia," 
because,  as  he  says,  the  principal  characteristic  is  chronic  in- 
flammation of  the  bone.  On  this  point  my  own  views  agree 
with  those  of  Manasse.  I  believe,  however,  that  it  is  desirable 
to  qualify  the  word,  making  it  more  definite ;  and  I  therefore 
suggest  as  a  term  certainly  more  appropriate  than  the  one  now 
in  use,  the  designation  "labyrinthine  osteomalcia." 

Having  thus  passed  in  review  the  various  theories,  practical 
and  theoretical,  advanced  by  these  forty-five  authors,  the  writer 
desires  to  add  his  own  conclusions  on  the  subject.  Without 
entering  into  further  discussion  of  the  causes  that  have  been 
enumerated..!  believe  that  the  origin  of  otosclerosis  is  various — 
just  as  similar  osteitic  changes  occurring  in  other  parts  of  the 
skeleton  may  be  attributed  to  a  variety  of  causes.  The  result 
of  all  bone  irritation  must  be  the  same,  for  the  structure  of  the 
bone  is  such  that  whatever  the  irritant,  no  other  change  could 
take  place  in  chronic  nonsuppurative  inflammation.  Many 
authors  have  attributed  trophic  and  toxic  disturbances  as  etio- 
logic  factors  of  otosclerosis.  I  coincide  in  this  view  and  believe 
that  these  trophic  disturbances  are  due  to  altered  internal  se- 
cretion, chiefly  of  the  thyroid  gland.  It  is  my  opinion  that  in 
many  cases  the  trophic  disturbance  aflFects  the  otosclerotic  foci 
only  indirectly,  acting,  as  suggested  by  Woakes,  through  the  me- 
dium of  the  sympathetic  or  trophic  nerves.  I  am  in  entire  agree- 
ment also  with  Gradenigo  and  Leland,  that  otosclerosis  may  be 
prevented  in  adults  if  the  catarrhal  infections  of  childhood 
are  treated  properly,  for  the  principal  cause  of  otosclerosis  is 
chronic  infection  of  the  upper  air  tract.  In  adult  life,  as  well 
as  in  childhood,  the  condition  of  the  nasopharynx  has  a  most 
important  etiologic  bearing  upon  otosclerotic  changes. 


616  W.  SOniER   BRYANT. 

BIBLIOGRAPHY. 

1.  Alexander,  G.  Das  Gehororgan  der  Kretinen.  Archiv  fuer 
Ohrenheilkunde,  Vol.  LXXVIII,  pp.  54-128. 

2.  Baginsky,  B.  Mittelohrerkrankungen.  Encyklopaedisches  Jahr- 
buch  der  gesamten  Heilkunde,  III,  1905,  p.  253. 

8.  Brisch.  Reaction  de  Wassermann  dans  la  durete  d'origine 
nerveuse  et  dans  Toto&clerose.  Meeting,  Soc.  d'Otol.,  Berlin,  May 
14,  1909.  Abstract,  Archives  Internationales  de  Laryngologie, 
d'Otologie  et  de  Rhinologie,  Vol.  XXXIX,  March,  1910,  pp.  578-579. 

4.  Bruehl  and  Politzer.  Atlas  and  Epitome  of  Otology,  edited  by 
S.  MacCuen  Smith,  Philadelphia  and  London,  1902. 

5.  Cornet,  P.  Paper,  Congres  de  la  Societe  Francalse  d'Otol.,  de 
Laryngologie  et  de  Rhinologie,  May  10,  1908. 

6.  Cornet,  P.  Otosclerosis  and  Autointoxication.  Journal  of 
Laryngology,  Rhinology  and   Otology,  London,  Vol.  XXIV,  No.  10, 

1909,  p.  540. 

7.  Cornet,  P.  Troisigme  contribution  a  I'etiologie  de  I'otosclerose. 
Revue  hebd.  de  Laryngologie,  d'Otologie  et  de  Rhinologie,  Vol. 
XXXI,  No.  7,  1910,  pp.  177-178.  Abstract,  Archives  Internationales 
de  Laryngologie,  d'Otologie  et  de  Rhinologie,  Vol.  XXIX,  No.  2, 
March-April,  1910,  p.  690. 

8.  Cornet,  P.  Remarques  sur  le  diagnostic  de  I'otosclerose. 
Communication  au  congres  francais  d'oto-rhino-laryngologie.  May 
10,  1910.  Abstract,  Archives  Internationales  de  Laryngologie, 
d'Otologie  et  de  Rhinologie,  Vol.  XXX,    No.    2,  September-October, 

1910,  pp.  427-429. 

9.  Denker,  A.  Die  Otosklerose.  Die  Ohrenheilkunde  der  Gegen- 
wart  und  ihre  Grenzgebiete,  Vol.  IV,  1904,  pp.  1-135. 

10.  Ferreri,  G.  Pathogenee  et  siege  de  I'otosclerose.  Archives 
Internationales  de  Laryngologie,  d'Otologie  et  de  Rhinologie,  Vol. 
XXX,  No.  1,  July-August,  1910,  pp.  1-16. 

11.  Grunert,  K.  Ueber  die  Ergebnisse  in  der  allgemein  patholo- 
gischen  und  pathologisch  anatomischen  Forschung  des  kranken 
.Mittelohrs  im  letzten  Jahrzehnt  und  den  durch  sie  bedingten  Wan- 
del  der  Anschauungen  in  der  therape'utischen  Nutzbemachung  der- 
selben.  Archiv  fuer  Ohrenheilkunde,  Vol.  LX,  1903-4,  pp.  124-129; 
161-251. 

12.  Habermann,  J.  Zur  Pathologie  der  sogenannten  Otosklerose. 
Archiv  fuer  Ohrenheilkunde,  Vol.  LX,  Nos.  1  and  2,  1903-4,  pp. 
37-96. 

13.  Heiman,  Theodor.  Die  Otosklerose.  Paper,  VIII  Medical  Con- 
gress, Budapest,  1909,  Section  XVI,  Otology,  -pp.  183-251.  Abstract, 
Internationales  Zentralblatt  fuer  Ohrenheilkunde,  Vol.  VIII,  No.  6, 
1910,  p.  285. 

14.  Kalenda.  Zur  klinischen  Diagnose  der  Otosklerose.  Zeit- 
schrift  fuer  Ohrenheilkunde,  Vol.  LX,  May,  1910,  p.  229. 

15.  Katz.  Sogenannte  Otosklerose  bei  der  Katze.  Archiv  fuer 
Ohrenheilkunde,  Vol.  LXVIII,  1906,  pp.  122-134.  Abstract,  Inter- 
nationales Zentralblatt  fuer  Ohrenheilkunde,  Vol.  V,  1907,  p.  19. 

16.  Keller.  Ueber  die  Entwickelung  foetaler  Knorpelreste  in 
Nase  und  Ohr.  Paper,  Vereinigung  westdeutscher  Hals-  und  Ohren- 
aertzte,  November  26,  1905.  Reference,  Internationales  Zentral- 
blatt fuer  Ohrenheilkunde,  Vol.  V,  No.  1,  1906,  p.  53. 

17.  Leland.  Nasal  and  Pharyngeal  Conditions  as  Causative  Fac- 
tors in  Aural  Disease.  American  Laryngological  Association,  1909, 
p. 275. 


THE  ETIOLOGY  OF  OTOSCLEROSIS.  617 

18.  Lucae,  August.  Die  chronische  progressive  Schwerhorigkeit, 
ihre  Erkenntniss  und  Behandlung.    Berlin,  J.  Springer,  1907. 

19.  Manasse.  Ueber  die  sogenannte  Otosklero&e.  Verhandlungen 
der  deutschen  Otologischen  Gresellschaft,  Basel,  May,  1909,  Vol. 
XVIII,  pp.  234-238. 

20.  Politzer,  Adam.  Lehrbuch  der  Ohrenheilkunde.  Stuttgart,  F. 
Enke.  1908. 

21.  Politzer,  Adam.  Zur  Frage  der  Otosklerose.  Paper,  meeting, 
Oesterreichische  Gesellschaft,  March,  1908.  Monatsschrift  fuer 
Ohrenheilkunde,  Vol.  XLII,  1908,  p.  419. 

22.  Politzer,  Adam.  Text-book  of  Diseases  of  the  Ear.  Adam 
Lea  &  Febringen,  Philadelphia  and  New  York,  1909,  p.  362. 

23.  Schilling,  R.  Ein  Fall  von  klinisch  und  anatomisch  unter- 
suchter  Stapesankylose.  Archiv  fuer  Ohrenheilkunde,  Leipsic,  Vol. 
LXVIII,  1906,  pp.  209-222. 

24.  Schmiegelow.  Discussion  of  Moller's  paper.  Demonstration 
von  mikroscopischen  Praeparaten  von  einem  Fall  von  Otosklerose 
herriihrend.  Verhandlungen  des  daenischen  Oto-Laryngolischen 
Vereins,  October  26,  1904.  Monatsschrift  fuer  Ohrenheilkunde,  Vol. 
XXXIX,  1905,  p.  125. 

25.  Sewell,  Lindley.  Otosclerosis.  The  Practitioner,  London, 
February,  1910,  pp.  237-243. 

26.  Tweedie,  Alexander  R.  Otosclerosis:  Some  Points  in  the 
Etiology,  Diagnosis,  and  Treatment.  The  Lancet,  London,  Decem- 
ber 9,  1908,  p.  1808. 

27.  Walb,  D.  H.  Krankheiten  der  Paukenhohle  und  der  Tuba 
Eustachii.  Schwartze's  Handbuch  der  Ohrenheilkunde,  1893,  II, 
p.  168. 

28.  Woakes,  Edward.  Postnasal  Catarrh.  Philadelphia,  P.  Bla- 
kiston.  Son  &  Co.,  1884. 

29.  Yearsley,  Macleod.  A  Clinical  Lecture  on  Otosclerosis.  The 
Medical  Press  and  Circular,  December  11,  1907,  p.  628. 


XLVIII. 

A  CASE  OF  RAREFYING  OSTEITIS  OF  THE 
MASTOID  BONE.* 

By  Charles  W.  Richardson,  M.  D. 

Washington. 

I  present  this  case  of  rarefying  osteitis  of  the  mastoid  bone 
partly  on  account  of  its  rarity  and  partly  on  account  of  the 
fact  that  this  is  a  unique  case  in  otologic  practice,  and  on  ac- 
count of  the  rarity  of  this  type  of  bone  inflammation  as  affect- 
ing the  flat  bones. 

On  October  21,  1910,  a  man  of  32  years  came  under  my  care 
with  the  following  history:  In  January,  1910,  he  developed 
an  acute  inflammation  in  the  right  middle  ear,  which  subsided 
after  running  the  usual  course.  There  was  a  moderate  degree 
of  mastoid  tenderness,  which  did  not  abate  with  the  cessation 
of  the  middle  ear  inflammation.  This  mastoid  tenderness, 
which  was  intermittent  at  first,  towards  the  end  of  February 
became  continuous,  with  exacerbations  of  intense  suffering  at 
night.  In  March  he  developed  what  was  stated  to  be  an  ab- 
scess in  the  canal,  which  was  incised  on  two  separate  occa- 
sions. There  was  no  relief  afforded  the  patient  to  the  mastoid 
suffering  by  the  opening  of  the  abscesses  in  the  canal  wall ; 
the  mastoid  pain  became  more  intense  with  each  succeeding 
month,  until  the  patient  was  nearly  exhausted  from  pain  and 
loss  of  sleep,  when  he  came  under  my  observation.  The  pa- 
tient states  that,  while  the  pain  was  most  intense  in  the  mastoid 
region,  it  radiated  from  this  region  all  over  the  head.  He  also 
stated  that  large  knots  formed  on  his  head  at  night,  which 
"would  subside  during  the  day. 

I  must  confess  that,  after  listening  to  the  patient's  history 
and  his  description  of  his  intense  suffering,  I  felt  quite  skep- 
tical as  to  its  truthfulness.  During  the  greater  portion  of  this 
period  he  had  been  under  the  observation  of  several  aurists. 

♦Read  before  the  American  Otological  Society,  Atlantic  City,  New 
Jersey,  June  26,  1911. 
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On  examination  of  the  patient  I  found  that  I  had  erred  in  my 
opinion.  There  was  a  sHght  infiltration  of  the  soft  tissue  over 
the  mastoid.  The  auditory  canal  and  the  membrana  tympani 
were  normal,  the  whole  mastoid  region  was  exquisitely  tender 
— more  so  that  I  had  ever  observed  in  any  patient  before-^and 
the  slightest  touch  with  the  finger  would  cause  him  to  cry  with 
pain.  This  tenderness  was  limited  entirely  to  the  mastoid. 
The  patient  would  permit  considerable  pressure  beyond  the 
confines  of  the  mastoid  without  any  evidence  of  suf- 
fering.   A  blood  count  was  made. the  same  day,  showing  9,300 


white  cells  with  a  practically  normal  differential.  The  patient's 
temperature  taken  at  this  time  was  99^  ;  when  taken  at  the  hos- 
pital the  following  morning,  it  was  found  to  be  normal. 

I  was  uncertain  as  to  the  nature  of  the  condition  which  here 
presented  itself,  but,  feeling  that  relief  was  demanded,  I  de- 
cided upon  doing  an  exploratory  operation  the  next  day. 

The  usual  operative  procedure  was  adopted  as  in  doing  the 
ordinary  mastoid.  After  incising  the  infiltrated  soft  tissues 
and  raising  the  periosteum,  during  which  a  few  drops  of  pus 
were  seen,  the  exposed  bone  over  the  mastoid  presented  two 
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peculiar  phases,  viz.,  it  was  of  a  pinkish  color  and  imparted 
a  decidedly  rough  sensation  to  the  examining  finger.  This 
area  of  discolored  bone  also  seemed  to  be  slightly  raised  above 
the  surface  of  the  adjoining  healthy  bone.  The  area  of  dis- 
eased bone  was  chiseled  away  in  every  direction  and  as  far  in- 
ward as  the  inner  table  of  the  bone.  It  was  not  deemed 
necessary  to  open  into  the  antrum  mastoideum.  Various  chip- 
pings  and  large  pieces  of  bone  were  saved  for  microscopic 
examination.  The  patient  never  had  a  particle  of  pain  after 
coming  out  of  the  anesthetic  and  made  an  uninterrupted  and 
rapid  recovery.  • 

The  pathologist  of  Providence  Hospital,  Dr.  R.  A.  Hamil- 
ton, made  the  following  report  on  the  specimens  of  bone 
placed  in  his  hands : 

"Macroscopic  examination  of  specimen.  The  bone  is  red- 
der and  much  soften  than  normal,  some  of  the  pieces  being 
easily  fractured  by  pressure  of  the  fingers. 

"Microscopic  examination  (after  decalcification)  shows 
increased  production  of  connective  tissue  and  round  cell  infil- 
tration, the  character  and  morphology  of  the  cells  excluding 
malignancy.  In  some  of  the  sections  there  are  areas  where 
the  bone  is  undergoing  absorption,  and,  in  others,  there  seems 
to  be  a  direct  formation  of  new  bone.  The  microscopic  pic- 
ture is  one  commonly  met  with  in  rarefying  osteitis." 


xux. 

BLOOD  CULTURES   IX  OTOLOGY.* 

By  Frederic  E.  Sonderx,  M.  D., 

Xew  York. 

The  relative  frequency  of  instances  is  noteworthy  in  which 
the  positive  or  negative  result  of  a  blood  culture  is  of  distinct 
diagtiostic  value  to  the  otologist.  The  comparatively  few 
published  accounts  of  its  use  would  seem  to  indicate  that  this 
valuable  diagnostic  aid  has  not  had  the  general  attention  in 
the  routine  practice  of  the  specialist  it  deser\^es. 

Emanuel  Libman  of  the  ^It.  Sinai  Hospital  is  certainly 
entitled  to  the  credit  of  having  done  much  original  work  in 
blood  culture  studies  in  diseases  of  the  ear,  and  his  pioneer 
publications  on  this  subject  are  both  interesting  and  instruct- 
ive. The  attempt  to  base  positive  and  unexceptionable  rules 
solely  on  the  outcome  of  this  procedure  is  an  error,  just  as 
in  any  other  laborator\'  aid,  and  it  is  this  eflFort  that  has  led 
to  controversy  and  more  or  less  discredit.  The  object  of  this 
communication  is  to  rehearse  briefly  the  value  found  in  posi- 
tive as  well  as  negative  bipod  cultures  in  otologic  practice 
and  to  demonstrate  the  relative  ease  of  the  technic. 

In  cases  of  acute  purulent  otitis  media  without  or  with  mas- 
toid involvement,  bacteria  are  not  usually  found' in  the  blood 
cultures.  There  are  exceptions,  however,  and  these  cannot 
always  be  ascribed  to  errors  in  technic,  as  they  have  occurred 
in  the  experience  of  numerous  competent  clinicians  and  accu- 
rate laboratory  workers.  It  also  does  not  seem  justified  to 
claim  that  an  unrecognized  thrombosis  exists  in  these  excep- 
tional cases.  Fortunately  these  exceptions  are  rare,  particu- 
larly after  efficient  surgical  treatment  of  the  middle  ear  and 
mastoid. 

In  the  cases  in  which  there  is  a  thrombosis  of  the  sinus, 
bulb  or  vein,  bacteria  are  found  in  the  blood  cultures    in    a 

*Read  before  the  American  Otological  Society,  Atlantic  City,  New 
Jersey,  June  26,  1911. 
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very  large  percentage  of  the  cases.  Exceptions  to  this  rule 
also  occur.  A  thrombus  is  quite  firm  at  first,  and  if  it  con- 
tains but  few  organisms  those  may  be  killed  by  the  bacteri- 
cidal power  of  the  blood  itself.  Even  if  infected  to  a  greater 
extent,  the  firm  clot  may  prevent  the  organisms  from  getting 
into  the  blood  current.  It  is  even  possible  that  pieces  of 
infected  clot  may  break  off  and  be  carried  by  the  blood  to 
distant  parts,  causing  metastatic  suppurating  foci  without  bac- 
terial infection  of  the  blood  stream  itself.  In  the  large  ma- 
jority of  instances,  however,  the  softening  of  the  thrombus 
causes  bacteria  to  be  fed  to  the  blood  stream  in  increasing 
numbers,  and  then  positive  blood  cultures  are  invariably  ob- 
tained. Not  only  an  extension  of  the  infection  to  the  sinus 
with  a  resulting  thrombosis  will  produce  a  bacterial  infection 
of  the  blood  current,  but  a  secondary  meningitis,  a  brain  ab- 
scess or  even  an  extradural  suppurative  focus  may  subse- 
quently do  the  same.  It  is  also  very  important  to  remember 
that  these  general  invasions  of  the  blood  current  may  result 
from  local  processes  other  than  in  the  ear,  and  the  mere  fact 
that  a  bacterial  infection  of  the  blood  stream  is  found  nat- 
urally does  not  necessarily  indicate  otitic  origin. 

In  a  given  case  of  acute  suppuration  of  the  middle  ear  with 
mastoid  involvement,  a.  positive  blood  culture  should  not  be 
accepted  alone  as  certain  evidence  of  a  coexisting,  thrombosis 
of  the  sinus.  It  has  been  demonstrated,  as  previously  stated, 
that  exceptionally  a  bacteremia  does  occur  without  a  throm- 
bosis of  the  sinus,  but  this  is  certainly  unusual,  to  say  the 
least.  After  proper  surgical  treatment  of  the  middle  ear  and 
mastoid  in  these  exceptional  cases,  the  bacteremia  should  de- 
crease and  disappear  together  with  the  proper  behavior  of 
the  condition  clinically.  On  the  other  hand,  should  the  colo- 
nies increase  in  number  in  the  subsequent  cultures,  it  may  be 
accepted  as  strong  presumptive  evidence  that  an  extension 
of  the  invasion  has  occurred.  The  most  frequent  extension 
is  into  the  sinus  with  resulting  thrombosis,  and  for  this  reason 
the  bacteremia  is  usually  quite  properly  looked  upon  as  one 
of  the  evidences  that  such  extension  has  occurred.  In  the 
great  majority  of  instances,  however,  a  bacterial  invasion  of 
the  blood  current  does  not  occur  in  the  cases  of  middle  ear 
and  mastoid  infection  unless  there  has  been  an  extension  into 
the  sinus  or  elsewhere. 
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While  the  presence  and  particularly  an  increasing  degree 
of  bacteremia  may  justly  be  accepted  as  an  indication  of  such 
extension,  the  clinical  evidences  are  imperative  to  determine 
what  structures  have  been  invaded.  It  is  self-understood  that 
the  direct  invasion  of  the  circulatory  apparatus  will  lead  to 
positive  blood  cultures  far  more  easily  than  an  invasion  of 
the  meninges  or  brain  tissue,  and  subsequent  infection  of  the 
blood  stream,  but,  after  all.  the  clinical  symptoms  and  not  the 
blood  culture  must  determine  the  nature  of  this  extension. 
An  extension  of  the  process  beyond  the  mastoid  may  occur 
and  still  may  not  give  rise  to  a  bacteremia  for  the  reasons  pre- 
viously stated,  namely,  a  firm  clot  with  a  small  or  large  num- 
ber of  organisms  may  not  cause  infection  of  the  blood  current 
until  softening  of  the  thrombus  occurs.  For  this  very  reason 
it  is  evident  that  a  single  culture,  if  negative,  may  be  mislead- 
ing. When  suggestive  symptoms  occur,  a  negative  blood 
culture  may  be  used  as  an  argument  against  sinus  thrombosis 
possibly  for  the  moment,  but  if  these  symptoms  continue,  re- 
peated cultures  are  necessary,  as  the  former  negative  culture 
can  have  no  weight  whatever. 

It  is  natural  that  intercurrent  diseases  or  complications  of 
the  original  causative  disease,  with  consequent  elevation  of 
temperature,  may  occur  during  the  course  of  an  otitic  infec- 
tion. The  blood  culture  aids  in  the  diflferential  diagnosis, 
though  careful  clinical  observation  with  indicated  laboratory 
aids,  are  at  least  equally  important  and  sometimes  more  so. 
Acute  articular  rheumatism  shows  a  negative  blood  culture, 
while  a  pyemic  joint  is  usually  associated  with  a  bacteremia. 
Pneumonia  usually  gives  physical  signs  and  possibly  a  bac- 
teremia of  other  type  than  the  otitic  infection.  Typhoid  shows 
a  leucopenia  and  relative  lymphocytosis,  and  possibly  charac- 
teristic organisms  on  blood  culture  or  a  positive  Widal  reac- 
tion, while  an  extension  of  the  otitic  infection  shows  a  leuco- 
cytosis  and  relative  polynucleosis  and  possibly  a  positive  blood 
ulture  of  the  organism  found  in  the  ear.  Tuberculosis  also 
aows  a  leucopenia  and  relative  lymphocytosis  and  even  a  posi- 
tive Diazo  reaction  at  times,  but  the  blood  cultures  are  sterile, 
and  a  von  Pirquet  or  Calmette  may  be  positive.  Unusual 
temperatures  and  disturbing  symptoms,  such  as  headache  and 
local  neuralgia,  due  to  an  unrecognized  acute  nephritis,  may 
develop  during  the  convalescence  of  a  scarlet  fever  mastoid. 
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If  perchance  a  streptococcemia  exists,  which  is  not  unknown 
in  this  disease,  an  erroneous  diagnosis  of  sinus  thrombosis 
would  easily  be  made,  if  the  rule  is  accepted  that  a  bacteremia 
invariably  indicates  this  complication. 

The  following  conclusions  seem  justified:  Early  positive 
blood  cultures  with  an  unopened  mastoid  infection  usually 
indicate  coexisting  sinus  thrombosis.  The  possible  exception 
must  be  kept  in  mind,  especially  in  absence  of  all  clinical 
signs.  Negative  blood  cultures  under  like  conditions  usually 
allow  the  exclusion  of  a  sinus  thrombosis.  The  possible  ex- 
ception must  be  remembered,  especially  if  suspicious  clinical 
signs  exist. 

Late  positive  blood  cultures  in  operated  cases  of  mastoid^ 
itis  with  exacerbations  of  temperature  after  a  longer  or  short- 
er afebrile  period,  also  usually  indicate  thrombosis.  But  it  is 
in  these  cases  that  particular  care  must  be  exercised  in  con- 
cluding that  the  infection  of  the  blood  stream  is  due  to  a 
thrombosis  and  not  to  a  meningitis  or  brain  abscess,  to  say 
nothing  of  a  more  distant  point  of  invasion  not  necessarily 
secondary  to  the  mastoid  suppuration.  Negative  blood  cul- 
tures under  like  conditions  usually  allow  exclusion  of  a  throm- 
bosis and  indicate  careful  search  for  other  causes  to  explain 
the  temperature  curve ;  but  the  exceptions  to  this  rule  must 
not  be  forgotten. 

With  reference  to  the  organisms  found,  the  streptococcus 
is  without  doubt  the  most  frequent  invader  of  the  mastoid 
and  deeper  structures,  and  in  consequence  is  the  organism 
most  frequently  obtained  in  blood  cultures.  The  strepto- 
coccus mucosus  and  the  staphylococcus  occur  next  in  the 
order  of  frequency.  While  most  of  us  have  not  seen  a  sinus 
thrombosis  follow  a  pneumococcus  infection  of  the  ear,  the 
evidence  is  not  yet  nearly  sufficient  to  justify  a  conclusion 
that  it  does  not  occur.  With  due  regard  to  the  difficulty  in 
differentiating  streptococci  and  pneumococci,  and  admitting 
the  inability  to  do  so  in  some  instances,  there  does  seem  suf- 
ficient evidence  at  hand  to  believe  that  the  pneumococcus  does 
act  as  a  pyogenic  organism  in  the  mastoid,  and  consequently 
it  seems  diffilcult  to  understand  that  it  cannot  produce  a  sinus- 
thrombosis  as  well. 

It  is  certainly  true  that  the  staphylococcus  and  pneumo- 
coccus found  in  otitis  media  are  far  less  apt  to  cause  mastoid. 
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and  deeper  seated  complications  than  the  streptococcus  and 
streptococcus  mucosus,  but  absolute  rules  should  not  be  made 
concerning  the  relative  virulence  of  one  organism  as  com- 
pared with  another,  or  that  certain  structures  are  immune 
to  certain  bacterial  invasions.  More  searching  investigations 
of  the  bacteria  concerned  in  the  production  of  the  suppura- 
tive processes  under  consideration  may  teach  much  of  value, 
for  the  anerobic  organisms  present  have  had  but  little  atten- 
tion as  yet. 

Blood  culture  work  in  this  as  in  other  fields  should  be  done 
quantitatively,  that  is,  not  only  the  organism  should  be  deter- 
mined, but  the  number  of  colonies  per  cubic  centimeter 
should  be  estimated.  This  is  of  particular  value  when  cul- 
tures are  repeated,  as  a  decrease  or  an  increase  in  the  bac- 
teremia is  thus  learned.  If  the  organisms  present  produce 
hemolysis  is  a  point  which  should  also  be  carefully  observed, 
as  it  invariably  indicates  a  more  serious  condition  than  when 
this  solution  does  not  occur. 

Blood  cultures  should  when  possible  be  made  by  those  thor- 
oughly familiar  with  the  laboratory  technic,  as  the  distribution 
of  the  blood  in  the  different  media  must  be  done  before  coag* 
ulation  occurs,  and  to  do  this  accurately  and  quickly  with 
blood  at  the  point  of  coagulation  requires  dexterity  only 
acquired  by  practice. 

A  suitable  vein,  if  possible  at  the  bend  of  the  elbow,  is 
selected  and  a  constricting  bandage  is  applied  above.  The 
region  is  thoroughly  cleansed  with  green  soap,  ether  and 
alcohol,  and  a  drop  of  tincture  of  iodin  allowed  to  dry  where 
the  puncture  is  to  be  made.  If  a  properly  sterilized  10  cc. 
all  glass  syringe  with'  fine  iridoplatinum  needle  is  used  in  place 
of  the  25  cc.  hospital  affair  with  a  trocar-like  weapon  attached, 
the  patient  usually  makes  no  objection  whatever  to  the  original 
or  repeated  aspiration.  Having  obtained  from  5  to  10  cc.  of 
blood,  an  assistant  or  nurse  removes  the  bandage,  holds  the 
arm  up  for  a  few  minutes  and  applies  a  drop  of  collodion  over 
the  puncture.  The  obtained  specimen  is  quickly  and  accu- 
rately distributed  in  the  different  media,  namely,  flasks  of 
plain  bouillon  and  glucose  bouillon,  and  plates  of  glucose  agar, 
serum  agar  and  glucose  serum  agar.  These  are  incubated  at 
37.5°  C.  and  examined  at  eighteen  hour  intervals.  The  rapidity 
of  growth  varies  decidedly  with  the  same  type  of  organism, 
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and  prolonged  observation  is  essential  before  the  culture  carr 
be  considered  sterile. 

The  difficulty  of  transporting  the  various  culture  media  to 
the  bedside  in  private  practice  and  the  danger  of  partial  coag- 
ulation before  the  blood  has  been  accurately  distributed,  in- 
duced Epstein  (American  Journal  of  Medical  Sciences,  Sep- 
tember, 1907)  to  suggest  the  use  of  a  method  to  prevent  the 
coagulation  of  the  blood  and  thus  allow  the  distribution  to  be 
made  at  leisure  in  the  laboratory. 

A  large  tube  containing  10  cc.  of  an  isotonic  ammonium 
oxalate  solution,  the  whole  properly  sterilized,  is  carried  to  the 
bedside,  into  which  the  aspirated  blood  is  immediately  intro- 
duced and  a  complete  mixture  made.  This  specimen  can 
then  be  accurately  distributed  in  the  various  media  at  the  lab- 
oratory. Ryttenberg  (Journal  of  Medical  Research,  XX,  No. 
1)  has  demonstrated  the  comparative  value  of  this  method,, 
and  a  limited  experience  with  it  tends  to  corroborate  his  re- 
sults. Another  advantage  it  has  is  that  it  can  be  put  into  the 
hands  of  the  surgeon  for  the  purpose  of  obtaining  the  speci- 
men which  is  subsequently  handled  by  the  laboratory  worker. 


L. 

SUPERXUMER.\RY  AURICLE  ASSOCIATED  WITH 
CHRONIC   SUPPURATIVE  OTITIS   MEDIA.* 

By  Harou)  Hays,  A.  M.,  M.  D., 

New  York. 

Among  the  less  common  congenital  conditions  with  which 
one  comes  in  contact  are  the  socalled  auricular  appendages 
or  supernumerary  auricles.  In  the  ear  clinics  of  this  city,  per- 
haps one  or  two  noticeable  cases  are  seen  in  a  single  year. 

The  auricular  appendage  is  commonly  classed  among  the 
fibromata.  The  fact  is  that  it  is  composed  of  the  same  ele- 
ments as  the  rest  of  the  auricle  and  is  but  an  excessive  epi- 
thelial growth  from  the  first  branchial  cleft.  As  a  rule,  they 
form  pedunculated  tumors  in  contiguity  with  the  tragus. 
Only  one  may  be  present  or  as  many  as  six  or  eight.  Often- 
times the  tragus  itself  is  larger  than  the  corresponding  one  of 
the  opposite  side.  According  to  Virchow,  these  tumors  con- 
sist of  reticular  cartilage,  subcutaneous  cellular  tissue  and 
skin.  Although  they  are  usually  connected  to  the  tragus,  they 
may  spring  from  the  lobule,  the  shoulder  or  the  side  of  the 
neck.  Warner  claims  that  such  a  congenital  defect  is  usually 
associated  with  some  other  congenital  anomaly.  Out  of  50,- 
000  school  children  examined  by  him,  only  thirty-three  were 
found  with  supernumerary  auricles.  This  percentage  is  per- 
haps justifiable,  if  one  includes  many  of  the  fibrous  excres- 
cences occurring  on  the  auricle  or  tragus.  Reverdin  claims 
that  a  congenital  anomaly  may  be  present  in  some  other  mem- 
ber or  members  of  the  family,  as  in  the  case  of  a  man  who 
had  a  supernumerary  nipple  on  the  right  side  of  the  chest. 
Three  of  his  five  children  had  preauricular  appendages. 

The  patient  whose  stereoscopic  picture  is  here  presented 
came  to  the  New  York  Eye  and  Ear  Infirmary  about  Novem- 
ber 1,  1910,  complaining  of  profuse  discharge  from  the  right 

♦Presented  before  the  Hunterian  Medical  Society,  December,  1910. 


628 


HAROLD   HAYS. 


ear.  Examination  showed  a  large  supernumerary  auricle, 
about  lyl  cm.  long  and  ^  cm.  in  length  and  breadth.  The 
tragus  was  very  large,  at  first  glance  looking  like  a  second 
appendage.  An  eczematous  condition  of  these  parts  and  of 
the  auricle  and  the  canal  had  arisen  from  the  profuse  dis- 
charge. Examination  of  the  drum  was  very  difficult  on  ac- 
count of  the  inflammation  in  the  canal.  The  patient  informed 
me  that  two  more  appendages  had  been  removed  in  childhood 


and  that  she  knew  another  woman  in  her  home  country  in 
Europe  who  had  eight  of  them.  Her  children  were  free  from 
such  a  condition  and,  as  far  as  I  could  ascertain,  she  had  no 
other  congenital  defect. 

The  photograph  must  be  looked  at  stereoscopically  to  get 
any  idea  of  how  far  out  from  the  ear  these  tumors  stand.  I 
■am  indebted  to  Dr.  George  S.  Dixon  for  his  kindness  in  mak- 
ing the  picture.  « 

11  West  81st  Street. 
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CASE  REPORT  OF  EXTIRPATION  OF  THE  LARYNX  * 

By  Robert  H.  Craig,  M.  D., 

Montreal. 

The  patient,  R.  W.,  age  65  years,  male,  was  referred  by 
Dr.  Robert  Wilson  to  the  laryngologic  clinic  of  the  Montreal 
General  Hospital  in  June,  1907.  He  complained  of  a  husky 
voice  which  he  first  noticed  about  March  of  the  same  year  and 
which  had  been  gradually  increasing-  Dr.  Wilson  at  the  time 
suspected  commencing  malignant  disease  and  suggested  to 
Dr.  Hamilton  the  advisability  of  direct  application  of  radium 
to  the  larynx.  Examination  at  the  time  revealed  fixation  of 
the  right  half  of  the  lar>-nx  with  considerable  thickening  of 
the  right  vocal  cord  and  the  interarj-tenoid  region,  and  com- 
mencing infiltration  of  the  artyenoid  cartilage.  There  was  also 
a  superficial  ulceration  of  the  middle  third  of  the  right  vocal 
cord,  but  no  limitation  of  movement.  A  small  piece  of  the 
infiltrated  area  was  removed  and  examination  showed  a  chronic 
inflammatory  growth. 

The  patient  was  placed  upon  antisyphilitic  treatment  for  a 
period  of  one  month  without  influencing  the  growth  or  char- 
acter of  the  voice;  then  5  milligrammes  of  pure  radium  sul- 
phate were  applied  (2,000.000  activity)  for  ten  minutes  three 
times  a  week  for  a  period  of  three  months,  also  two  applications 
a  week  of  a  high  vacuum  LiflFard  X-ray  tube  applied  on  either 
side  of  the  larynx,  with  a  screen  of  one- fourth  inch  sole  leather 
actuated  by  a  64  plate  static  machine  jmssing  one-half  milliam- 
pere  through  the  tube :  length  of  treatment  12  minutes.  As 
no  apparent  benefit  was  derived,  the  patient,  unwilling  to  con- 
sent to  operation,  left  the  clinic.  He  states  that  he  was  able  to 
work  for  about  a  year.     I  shall  here  use  the  patient's  own 


♦Read   before   the   American   Laryngological,   Rhinological   and 
Otological  Society,  Boston,  February  16,  1911. 
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words  in  describing  what  occurred  after  he  left  the  Montreal 
General  Hospital  CHnic: 

''I  resumed  my  occupation  again  and  worked  for  nearl}-  a 
year,  during  which  time  my  throat  continued  to  give  great 
concern  as  it  did  not  show  any  signs  of  getting  better,  but,  on 
the  contrary,  became  much  worse  and  affected  me  so  that  I 
could  not  sleep.  I  lost  strength,  my  appetite  was  so  impaired 
that  at  last  I  found  myself  choking  to  death.  I  could  bear  it 
no  longer,  and  consulting  Dr.  Robert  Wilson  on  July  6th,  lie 
arranged  for  me  to  enter  the  Western  Hospital  on  July  10th." 

Upon  admission  he  complained  of  sore  throat,  difficulty  in 
breathing,  loss  of  voice,  and  cough.  I  was  requested  to  ex- 
amine his  larynx,  and  was  surprised  to  see  our  old  patient. 
Examination  at  this  time  revealed  a  fairly  well  nourished  man 
lying  in  bed  with  head  elevated,  considerable  cyanosis  of  the 
lips,  marked  inspiratory  stridor,  and  indrawing  of  supra- 
sternal and  supraclavicular  fossse  with  each  inspiration.  Breath 
very  foul,  thorax  well  formed,  lungs  negative,  pulse  decidedly 
accelerated,  no  marked  glandular  enlargement  or  tenderness. 
Examination  of  his  larynx  showed  complete  immobility  and 
infiltration  and  ulceration  of  the  right  side.  There  was  almost 
complete  immobility  of  the  left  half,  with  infiltration  and  ulcer- 
ation of  the  vocal  cord,  ventricular  band  and  arytenoid  carti- 
lage. 

I  did  a  low  tracheotomy  under  cocain,  and  as  the  patient 
obtained  decided  relief,  he  and  his  friends  urged  a  radical  oper- 
ation. I  was  rather  diffident  about  complying  with  their  re- 
Cfuest,  on  account  of  the  extensive  involvement  and  the  age  of 
the  patient.  However,  on  August  2nd,  as  he  had  gained  con- 
siderable strength,  with  the  able  assistance  of  Dr.  Springle,  I 
completely  removed  the  larynx  after  Gluck's  method,  and  sev- 
eral enlarged  glands  on  either  side.  Unfortunately  ten  days 
after  the  operation  a  fistula  formed  which,  after  several  at- 
tempts, I  succeeded  in  closing.  Pathologic  examination  by 
Dr.  Nichols  showed  the  growth  to  be  of  an  epitheliomatous 
nature.  The  patient  in  his  report  states  that  he  was  in  perfect 
health  after  leaving  the  hospital  except  for  the  loss  of  his 
voice.  Unfortunately  seven  months  later  he  developed  a  left 
sided  hemiplegia  which  necessitated  his  return  to  the  hospital, 
from  which  he  has  made  a  fair  recovery. 

There  are  several  interesting  features  in  this  case  apart  from 


EXTIRPATION'  OF  THE  LARYNX.  631 

the  main  fact  of  his  recovery :  First,  the  result  of  the  appli- 
cation of  radium.  Even  the  infinitesimal  quantity  in  which  it 
was  applied  possibly  retarded  the  development  of  the  growth 
and  assisted  in  preventing  the  formation  of  metastases.  Sec- 
ond, the  patient's  wonderful  courage  and  determination  to  live. 
Third,  the  fact  that  he  can  make  himself  understood  without 
any  artificial  appliance. 

The  operation  of  extirpation  of  the  larynx  is  a  most  formid- 
able one  and  its  gravity  is  such  that  every  means  possible 
should  be  resorted  to  before  adopting  such  a  radical  procedure. 
In  the  treatment  of  these  cases,  in  the  future  when  an  early 
diagnosis  has  been  made,  I  feel  that  it  may  be  wise  to  employ 
Xagelschmidt's  method  of  diathermy,  viz..  a  small  electrode 
is  applied  to  the  affected  area  through  a  Killian  or  Jackson 
laryngeal  speculum,  the  indifferent  electrode  is  applied  oppo- 
site outside.  One  to  three  seconds  suffice  to  effectually  cook 
the  pathologic  tissues.  Edema  has  never  occurred  in  Xagel- 
schmidt's experience. 

The  fulguration  spark  might  also  be  successfully  applied  in 
these  cases.  According  to  my  friend  Dr.  Robert  Wilson,  one 
of  the  leading  radiotherapeutists  of  Canada,  diathermy  is  a 
more  powerful  and  penetrating  agent  than  the  fulguration 
spark.  I  shall  here  read  you  an  extract  from  a  letter  that  Dr. 
Robert  Wilson  wrote  to  me  regarding  a  recent  experience  in 
London : 

He  says:  "I  heard  Xagelschmidt  give  an  address  before 
the  physical  section  of  the  Royal  Society  of  Medicine  in  Lon- 
don recently,  at  their  rooms  in  Cavendish  Square,  illustrated 
by  slides  of  cases  and  demonstrating  the  use  of  his  apparatus, 
which  he  has  designed  especially  to  give  such  currents.  There 
is  no  question  of  the  heat  producing  properties  of  such  a  cur- 
rent :  the  experiment  of  cooking  the  w^hite  of  egg  in  the  path 
of  the  current,  while  leaving  the  surrounding  albumen  unaffect- 
ed was  conclusive.  The  part  that  interests  you  is  that  he  has 
used  this  current  in  tuberculosis  of  the  cords,  as  well  as  in 
cancer,  and  quoted  cases :  the  important  point  being  that  he 
has  never  had  edema  of  the  glottis  following  its  use.  He  gives 
the  treatment  in  his  office,  and  in  half  an  hour  lets  the  patient, 
go  home.  It  seems  to  me,  therefore,  an  unnecessary  thing  to 
do  a  tracheotomy  or  a  thyrotomy,  because  one  can  reach  the 
seat  of  trouble  most  easily  with  the  direct  method,  while  the 
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short  distance  between  the  inside  of  the  larynx  and  the  outside 
of  the  neck  materially  lessens  the  length  of  time  of  duration  of 
flow  of  current — two  to  three  seconds  being  quite  enough.  As. 
to  the  apparatus  for  diathermy,  it  is  practically  a  step-up  trans- 
former discharging  through  condensers  of  suitable  capacity 
into  an  inductance  and  spark-gap,  the  whole  so  balanced  as  to 
give  a  current  of  great  frequency  and  potential  energy,  and 
capable  of  being  transformed  into  heat  in  its  passage  through 
the  body." 

Personally  I  consider  diathermy  and  the  fulguration  spark 
to  be  effectual  must  be  applied  in  the  early  stages  of  the  dis- 
ease. If  this  is  done  its  future  development  holds  promise  of 
great  service  in  the  treatment  of  these  cases.  From  all  I  can 
learn  it  appears  that  radium,  if  used,  should  be  applied  in  large 
quantities  and  properly  screened. 

To  sum  up  as  to  the  treatment.  In  an  early  case  where  the 
disease  is  limited  to  one  side,  one  could  employ  diathermy  as 
described.  If  the  glottis  is  much  involved,  a  preliminary  trach- 
eotomy and  thyrotomy  is  indicated  and  treatment  carried  out 
through  the  incision.  If  no  improvement  is  observed  in  four- 
to  six  weeks,  a  radical  operation  is  unavoidable. 
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SIX    CASES     OF    ACUTE     SUPPURATIVE    OTITIS 

MEDIA  IN  ONE  FAMILY  WITH  REMARKS 

OX  THE  COMPLICATIOXS.* 

By  Harold  Hays,  A.  M..  M.  D.. 

Xew  York. 

I  desire  to  present  these  six  cases  for  your  consideration 
because  I  believe  that  it  is  unusual  to  find  so  many  persons  in 
one  family  afflicted  with  the  same  trouble  within  a  period  of 
three  months.  Of  these  six  cases,  four  of  them  had  symptoms 
of  acute  mastoiditis  and  one  of  them  was  operated  upon.  All 
of  them  fully  recovered,  and  in  every  one  of  them  the  hearing  is 
now  fully  restored. 

Case  1. — This  case  was  reported  in  the  New  York  Medical 
Journal,  March  4,  1911.  Mr.  A.  H.,  was  taken  with  a  severe 
epistaxis  the  latter  part  of  X'ovember,  for  which  he  was  re- 
moved to  the  X'^ew  York  Eye  and  Ear  Infirmary.  The  bleed- 
ing continued  for  twelve  hours  in  spite  of  the  most  vigoroui 
local  and  general  treatment.  The  hemorrhage  was  so  sever* 
that  he  bled  out  of  his  left  nasal  duct  and  into  the  right  ear, 
which  was  discovered  on  the  fifth  day  when  the  patient  began 
to  complain  of  pain  in  this  ear.  For  the  first  three  days  the 
temperature  had  risen  to  103°  and  on  the  fifth  day  rose  to 
104.8°.  There  was  quite  a  little  tenderness  over  the  tip  of  the 
mastoid,  and  examination  of  the  drum  showed  considerable 
bulging,  as  if  from  a  mass  of  blood  in  the  middle  ear.  As  the 
pain  increased  on  the  following  day  and  the  temperature  again 
rose  to  104°,  a  paracentesis  was  performed,  allowing  of  the 
discharge  of  a  considerable  amount  of  clotted  blood.  The 
patient  was  greatly  relieved,  the  temperature  subsided  and  the 
mastoid  tenderness  disappeared.  The  organism  causing  the 
discharge  was  the  pneumococcus.    The  patient  left  the  hospital 

*Read  before  the  Section  on  Otology,  New  York  Academy  of 
Medicine,  April,  1911. 
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on  the  tenth  day.  The  right  ear  was  still  discharging  profusely 
and  there  was  no  hearing  in  that  ear.  On  the  following  day^ 
acute  pain  developed  in  the  left  ear  and  a  perforation  occurred 
a  few  hours  later.  He  lost  his  hearing  in  that  ear  also.  In  the 
course  of  three  weeks  both  ears  stopped  discharging,  and  at  the 
present  time  his  hearing  is  in  excellent  condition. 

Case;  2. — In  the  early  part  of  January,  the  wife  of  A.  H., 
who  was  in  the  eighth  month  of  pregnancy,  developed  an  acute 
influenza.  About  eight  days  later,  she  was  suddenly  seized  with 
a  very  severe  pain  in  her  left  ear.  Examination  of  the  ear 
showed  a  marked  bulging  of  the  drum.  The  temperature  was 
100  per  rectum.  Irrigations  were  ordered  for  twelve  hours, 
after  which  time  a  paracentesis  was  performed,  allowing  of  the 
discharge  of  a  serous  fluid.  Severe  mastoid  tenderness  had 
developed,  extending  to  the  tip  and  to  the  postmastoid  cells. 
Although  there  was  no  question  of  an  acute  process  in  the 
mastoid,  on  account  of  the  patient  being  in  the  later  months  of 
pregnancy  and  because  the  process  was  of  such  short  duration, 
it  was  decided  to  keep  the  patient  under  observation  a  few  days 
longer.  However  the  patient's  condition  became  steadily  worse, 
so  that  after  another  thirty-six  hours  it  was  decided  to  perform 
another  paracentesis.  After  due  consultation  with  Dr.  Robert 
Lewis,  I  came  to  the  conclusion  that  if  the  patient  did  not  im- 
prove in  another  tv,'enty-four  hours,  the  mastoid  would  have 
to  be  opened.  As  no  improvement  did  take  place,  a  mastoidect- 
omy was  performed.  The  cortex  of  the  mastoid  was  very  hard, 
but  as  the  deeper  cells  were  reached,  pus  and  granulation  tissue- 
were  found.  Posterior  to  the  sinus  was  a  cell  as  large  as  the 
tip  of  the  little  finger,  filled  with  diseased  tissue.  This  com- 
municated by  a  small  column  along  the  inferior  edge  of  the 
sinus  plate,  then  along  the  anterior  edge  into  the  antrum.  The 
mastoid  was  thoroughly  exenterated,  a  wick  of  gauze  inserted 
into  the  antrum  and  allowed  to  extend  out  from  the  lowermost 
portion  of  the  wound  and  the  wound  sutured  all  except  the 
lowermost  angle.    A  dry  dressing  was  applied. 

For  the  first  three  days  the  patient  did  beautifully;  but  on 
the  fourth  day,  the  temperature  rose  and  it  was  seen  that  an 
erysipelas  of  the  face  had  developed  (left).  The  area  of  the 
mastoid  was  not  infected.  The  erysipelas  spread  gradually 
over  the  bridge  of  the  nose  to  the  right  side.  The  patient's 
temperature  was  never  over  102°  and  only  one  night  was  she 
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delirious.  On  the  eighth  day  the  erysipelas  disappeared  and 
two  days  later  the  patient  returned  to  her  home.  Of  course 
during  this  time  no  more  than  the  most  necessary  attention  was^ 
paid  to  the  mastoid  wound  and  as  a  consequence  the  healing 
was  slightly  delayed.  However,  by  the  end  of  three  weeks, 
the  ear  and  wound  were  perfectly  clean. 

I  might  mention  that  on  the  day  she  was  taken  to  the  hospital 
an  abscess  developed  in  the  other  ear  and  at  the  time  of  the 
mastoid  operation,  a  paracentesis  was  performed  on  this  ear. 
The  discharge  from  this  ear  continued  for  some,  six  weeks. 

About  four  weeks  after  the  operation  the  patient  was  deliv- 
ered of  a  baby  boy  with  great  difficulty.  There  was  consider- 
able laceration  of  the  perineum,  which  was  sutured  at  the  time, 
after  a  labor  lasting  for  four  days.  The  day  following  the 
deliven^-  the  patient  was  in  excellent  condition;  but  for  no  ap- 
parent reason,  on  the  next  day  the  temperature  rose  to  105°. 
Although  the  delivery  had  been  perfectly  clean,  a  vaginal  in- 
spection was  made.  Neither  the  lochia  nor  the  examination 
revealed  any  cause  for  the  fever.  There  was  some  distension 
of  the  abdomen  which  was  relieved  by  catharsis.  The  follow- 
ing day  the  temperature  v/as  still  105°  and  the  patient  began* 
to  complain  of  severe  headache  and  occipital  pain,  particularly 
on  the  operated  side,  and  that  evening  the  lower  angle  of 
the  wound  opened  and  a  small  amount  of  discharge  took  place. 
On  the  following  day-  some  edema  was  felt  posterior  to  the 
mastoid  wound.  I  therefore  decided  to  make  an  opening  about 
three-quarters  of  an  inch  behind  the  mastoid  wound  and  estab- 
lish communication  between  the  two.  Gauze  drainage  was  in- 
stituted and  on  the  following  day  the  temperature  dropped  to 
normal. 

For  the  following  two  weeks  the  patient  ran  an  intermittent 
temperature  from  normal  to  105°  even,-  other  day.  She  still 
complained  of  terrific  headaches,  but  there  was  absolutely  noth- 
ing in  the  mastoid  region  to  indicate  any  trouble.  It  appeared 
that  there  might  possibly  be  a  sinus  thrombosis  or  brain  abscess. 
An  examination  of  the  eyegrounds  was  negative.  I  determined 
at  this  point  to  have  a  thorough  examination  of  the  blood  made 
by  Eh".  George  S.  Dixon.  His  report  was  as  follows:  Blood 
culture,  negative :  red  blood  cells,  3,580,000 ;  white  blood  cells, 
24,800.  The  polynuclears  were  83  per  cent  of  the  total  differen- 
tial count.     There  were  no  malarial  organisms.     Widal  and 
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Ehrlich  tests  were  negative.  Of  course,  such  a  blood  picture 
showed  evidences  of  a  pus  infection  somewhere ;  but  although 
a  most  painstaking  examination  of  the  entire  body  was  made, 
nothing  of  any  import  could  be  found.  Strange  to  say,  the 
day  following  the  blood  culture,  the  temperature  fell  to  normal 
and  the  patient  was  absolutely  well  for  five  days.  On  the  sixth 
day  the  temperature  again  arose  to  105°,  there  was  consider- 
able frontal  headache  and  a  purulosanguinous  discharge  from 
the  nose.  Frontal  sinusitis  was  evident  and  appropriate  treat- 
ment instituted.  From  that  time  on  the  patient  began  to  im- 
prove rapidly,  and  up  to  the  present  time,  two  months  later,  is 
in  excellent  health.  What  had  caused  her  febrile  condition  no 
one  can  say  definitely. 

Cash;  3. — On  the  day  before  Mrs.  W.  was  operated,  I  tele- 
phoned to  her  brother,  a  doctor  practicing  up  in  New  Hamp- 
shire. On  his  way  down  here  to  New  York  he  suddenly  de- 
veloped a  terrific  pain  in  his  left  ear.  On  his  arrival  his  tem- 
perature was  102°.  Examination  showed  both  ear  canals  filled 
with  cerumen.  On  removing  this,  a  deeply  inflamed  bulging 
ear  drum  was  seen  on  the  left  side.  I  performed  a  paracentesis 
lender  gas  anesthesia  that  same  night.  He  made  an  uneventful 
recovery  in  a  short  time. 

Case;  4. — A  sister  came  down  with  her  brother,  the  doctor. 
Two  weeks  after  her  arrival  she  .developed  an  acute  influenza, 
and  on  the  second  day  of  her  illness  she' complained  of  severe 
pain  in  her  right  ear.  The  ear  drum  was  found  to  be  bulging 
and  deeply  injected.  Twenty-four  hours  later  it  was  necessary 
to  incise  the  drum.  The  discharge  was  serous  in  character  and 
extremely  profuse.  For  the  next  few  days  she  ran  a  remittent 
temperature,  at  times  as  high  as  104°.  The  entire  mastoid  re- 
gion was  extremely  tender,  but  the  patient's  general  condition 
remained  good,  and  therefore  I  decided  to  try  expectant  treat- 
ment. At  the  end  of  a  week  the  mastoid  tenderness  disappeared 
entirely,  but  the  discharge  from  the  ear  had  become  purulent  in 
character  and  was  still  very  profuse.  Under  repeated  irriga- 
tions with  Dr.  Fowler's  ear  douche  and  the  instillation  of  drops 
of  boric  acid  and  alcohol,  the  discharge  became  much  less.  She 
left  the  city  before  she  was  entirely  well,  but  I  heard  subse- 
quently that  she  had  no  more  trouble  with  her  ear. 

Case  5. — The  mother-in-law  of  this  sister,  53  years  of  age, 
had  been  in  the  city  since  the  latter  part  of  December  and  was 
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perfectly  well.  She  developed  an  influenza  the  latter  part  of 
February  and  an  acute  inflammator>'  condition  in  the  right  ear. 
At  first  she  refused  any  treatment  and  a  perforation  developed 
spontaneously.  There  was  a  profuse  discharge  of  a  mucopuru- 
lent material.  The  pain,  however,  did  not  subside,  and  she 
developed  all  the  t>-pical  signs  of  acute  mastoiditis.  The  mastoid 
tenderness  was  so  extreme  that  many  a  time  I  was  on  the  point 
of  telling  her  she  would  have  to  go  to  the  hospital  to  be  operat- 
ed, but  she  had  such  a  horror  of  an  operation  that  I  continued 
to  treat  her  expectantly.  As  the  drainage  was  not  sufficient, 
I  finally  prevailed  upon  her  to  have  a  paracentesis  performed. 
She  had  become  totally  deaf  in  that  ear.  Her  temperature  had 
run  remittently  up  to  102°.  Under  proper  office  and  home 
treatment  the  discharge  ceased  entirely  and  today  she  is  per- 
fectly well. 

Case  6. — As  I  stated  before,  the  baby  was  born  about  the 
middle  of  February.  Although  weighing  only  five  and  one-half 
pounds  at  birth,  it  thrived  very  well.  But  at  the  end  of  four 
weeks  it  cried  all  one  night,  and  the  following  morning  the 
mother  noticed  a  discharge  of  pus  from  the  left  ear.  The  child 
ran  a  very  slight  temperature.  The  ear  was  kept  clean  and  at 
the  end  of  the  week  the  discharge  had  ceased. 

It  is  rather  unusual  to  find  six  members  of  one  family  suffer- 
ing from  an  acute  middle  ear  infection.  The  disease  seemed 
^o  be  passed  on  from  one  to  the  other  and  did  not  develop 
simultaneously  in  all.  Although  four  cases  showed  symptoms 
of  mastoid  disease,  it  was  necessary  to  operate  for  mastoiditis 
in  one  case  only,  showing  that  conservative  treatment  pays.  I 
am  sorry  that  cultures  were  not  made  of  the  ear  discharges 
except  in  the  first  case.  I  believe  that  the  cases  of  both  the 
doctor  and  the  child  were  mere  coincidences.  Cases  2,  4  and  5 
may  possibly  have  been  infected  one  from  the  other.  I  have- 
been  able  to  keep  track  of  the  family,  and  am  glad  to  say  that 
in  ever>-  instance  the  patient  is  at  present  in  excellent  health- 

11  West  81st  Street. 
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MUCOCELE  OF  THE  NASAL  ACCESSORY  SINUSES- 
REPORT   OE   THREE   CASES   (ETHMOID,  MAX- 
ILLARY ANTRU.M,  FRONTAL).  WITH  TAB- 
ULATION OF  THIRTY-SEVEN  CASES.* 

By  Hill  Hastings,  M.  D., 

Los  Angeles. 

These  cases  of  mucocele  of  the  nasal  accessory  sinuses  are 
reported  largely  because  of  the  negative  nasal  findings  and  the 
marked  facial  deformity  in  each  case.  One  patient  was  re- 
ferred on  account  of  exophthalmos  from  an  orbital  growth, 
suspected  to  be  sarcoma.  The  second  was  referred  on  account 
of  swelling  of  the  cheek  and  marked  displacement  of  the 
teeth,  believed  to  be  due  either  to -a  sarcoma  or  antrum  sup- 
puration. The  third  case  was  referred  on  account  of  a  ''tumor" 
of  the  frontal  region.  In  no  case  were  there  any  nasal 
symptoms. 

MLXOCELE  OF  THE  ETHMOID. 

Case  L — F.  A.  R.,  male,  resident  of  Texas,  age  30,  was  re- 
ferred October  30.  1908,  by  Dr.  W.  W.  Richardson,  on  ac- 
count of  displacement  of  the  eye  bv  an  orbital  growth.  There 
were  no  symptoms  except  occasional  headache  on  the  affected 
side.  The  history  is  as  follows :  Six  years  ago,  slight  bulging 
of  the  left  eye  was  first  noticed.  Soon  thereafter  a  small 
tumor  was  noticed  at  the  inner  angle  of  the  orbit.  This  grad- 
ually increased  without  other  symptoms  appearing.  There  had 
been  no  nasal  discharge,  no  bleeding;  no  obstruction,  except 
from  a  septal  spur  which  was  removed  about  a  year  after  the 
eye  condition  was  first  noticed.  His  vision  had  always  been 
found  normal ;  there  had  never  been  any  inflammation  of  the 
eye  or  orbit.  His  past  history  was  negative.     He  had  never 

♦Read  in  part  at  the  meeting  of  the  Western  Section,  American 
Laryngological,  Rhinological  and  Otological  Society,  Los  Angeles, 
Cal.,  Decembers,  1910. 
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had  syphilis.  His  general  health  was  unusually  good ;  weight. 
140  pounds. 

Examination  showed  displacement  of  the  left  eye  for- 
ward, downward  and  outward ;  no  edema  of  the  eyelids ;  pu- 
pils normal  in  appearance  and  reaction ;  there  was  no  mus- 
cular paralysis,  although  on  focussing  slight  faulty  action  of 
the  left  internal  rectus  was  noticed.  The  growth  showed  at 
the  inner  side  of  the  orbit ;  the  inner  canthus  was  bulging 
forward.  The  growth  was  covered  in  front  by  firm  bone, 
apparently  due  to  displacement  of  the  lacrimal  bone.  Behind 
the  sharp  edge  of  bone  the  growth  felt  tense ;  no  fluctuation. 
There  was  no  redness  of  the  overlying  skin  and  no  tenderness 
to  deep  pressure. 

Xasal  examination  showed  slight  septal  deflection  to  the 
left;  a  scar  along  the  vomer  ridge  in  front  (spur  operation)  ; 
the  middle  turbinate  was  somewhat  larger  than  normal,  with 
two  or  three  small  polyps  on  its  anterior  end.  Xo  pus  could 
be  seen,  even  after  prolonged  shrinking.  (The  tissues  did 
not  seem  to  shrink  with  cocain  and  adrenalin  as  much  as  nor- 
mal.) Postnasal  examination  was  negative.  Transillumina- 
tion :  Frontals  large  and  clear ;  left  antrum,  slightly  dark  over 
its  upper  part;  left  semilunar  orbital  light  area  entirely  gone 
(aflFected  side)  ;  right  antrum  normal  and  orbital  illumination 
clear. 

The  patient  was  referred  to  Dr.  A.  L.  Macleish  for  examina- 
tion of  the  eye.  He  reported  the  eye  examination  negative, 
except  for  the  displacement,  which  he  found  as  follows :  Out- 
ward, 9  mm. ;  forward,  3  mm. ;  downward.  2.5  mm.  Dr. 
Macleish  said  he  believed  the  growth  was  ethmoidal  and  likely 
a  mucocele.  It  should  be  stated  that  the  patient  had  been  ex- 
amined several  times  and  given  a  diagnosis  of  ''new  growth, 
likely  sarcoma."  The  writer  also  failed  to  suspect  mucocele 
until  suggested  by  Dr.  Macleish. 

Operation  was  advised  and  done  November  4th.  The  oper- 
ative notes  are  as  follows : 

November  4,  1908.  Operation.  Good  Samaritan  Hospital. 
Cursed  incision  in  front  of  the  inner  canthus  extending  along 
the  inner  half  of  the  eyebrow  and  downward  along  the  side  of 
the  nose.  Tissues  incised  down  to  the  periosteum  of  the 
orbit :  elevated  outwards.  Necrosed  and  ragged  defect  in  the 
outer  plate  of  the  ethmoid,  size  of  a  finger,  leads,  to  a   bony 
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encysted  mucocele  of  considerable  extent;  estimated  about 
one-half  again  to  twice  as  large  as  the  size  of  a  normal  ethmoid 
labyrinth ;  full  of  fluid,  serous  on  top,  thin  mucus  at  the  bot- 
tom of  the  cavity.  Cavity  extended  inward  and  downward  on 
the  outer  wall  of  the  nose,  but  without  any  connection  with 
the  nasal  cavity;  extended  backward  to  the  sphenoid  and  up- 
ward, communicating  with  the  frontal.  The  cyst  was  lined 
by  thin  mucous  membrane,  purplish  red  in  color.  Its  bony 
wall  was  egg-shell  in  character  and  showed  no  carious  defect 
except  that  in  the  orbit.  The  capacity  of  the  cyst  was  esti- 
mated at  from  one  and  one-half  to  two  tablespoonfuls.  The 
whole  of  the  cyst  wall  w^as  removed.  After  removal  thorough 
drainage  in  the  nose  existed  in  as  much  as  the  outer  wall  of 
the  nose  formed  the  inner  wall  of  the  cyst.  The  cavity  was 
packed  with  bismuth  gauze,  the  end  extending  into  the  nose. 
Complete  closure  of  the  outside  wound  with  horsehair 
sutures.     No  external  drainage. 

November  12th.  Convalescence  uneventful ;  leaves  hospital 
to-day  (eighth  day)  with  collodion  strip.  No  diplopia  has 
been  noticed. 

November  16th  (twelfth  day).  Good  scar;  all  dressing 
removed  two  days  ago.  Eye  has  returned  to  its  normal  posi- 
tion toward  the  midline ;  slight  dov/nward  displacement  re- 
mains.    Very  slight  edema  of  the  eyelids  remains. 

November  25th  (twenty-first  day).  Patient  leaves  for  his 
Tiome  in  Texas  entirely  well.  Good  scar;  no  nasal  discharge. 
Eyeball  is  in  accurate  position  except  for  very  slight  downward 
displacement.  No  forward  displacement.  The  globe  moves 
in  all  directions  normally,  except  on  extreme  elevation  there 
is  very  slight  lagging. 

Eye  examination  after  recovery. — Dr.  Macleish  reported 
that  there  was  no  forward  displacement,  but  downward  dis- 
placement was  4  mm.,  and  outward  displacement  reduced  from 
9  to  3  mm. 

June  27,  1910.  Dr.  C.  P.  Hall,  of  Texas,  kindly  reported 
that  the  patient  had  remained  entirely  well ;  no  sign  of  tumor 
or  protrusion.  Vision  of  each  eye  20/15.  Convergence  4". 
Left  eye  slightly  deviating.    Motility  of  each  eye  perfect. 
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MUCOCELE  OF  MAXILLARY  ANTRUM. 

Case  2.— Miss  A.  C.  age  19,  referred  by  Dr.  Sidebotham 
of  Santa  Barbara  and  Dr.  Geo.  W.  Lasher  of  Los  Angeles  on 
Xovember  11,  1910,  on  account  of  a  swelling  in  the  left  cheek 
and  thickening  of  the  alveolar  process  and  malposition  of  the 
left  upper  teeth. 

The  history  dates  back  two  years.  The  first  sign  noticed 
was  bulging  of  the  gum  above  the  left  upper  teeth  (bicuspids 
and  first  molar).  There  was  no  soreness,  such  as  from  an 
ordinary  "gum  boil."  Her  physician  lanced  the  g^m  several 
times;  thinks  there  was  but  slight  discharge.  She  was  then 
sent  to  a  dentist  and  the  left  upper  first  molar  was  removed 
and  it  was  found  apparently  sound.  The  dentist  drilled  a 
hole  into  the  antrum,  and  considerable  discharge  followed. 
The  discharge  was  not  like  that  of  a  "cold  in  the  head" ;  was 
usually  clear,  slightly  bloody  at  times ;  never  any  odor.  Fol- 
lowing the  antrum  puncture  she  thinks  there  was  some  nasal 
discharge  of  a  similar  character  for  a  short  while ;  never  any 
nasal  discharge  before  this  drill  puncture  and  none  since. 

The  malposition  of  the  teeth  was  first  noticed  two  years  ago 
and  has  not  changed.  The  discharge  through  the  opening  in 
the  tooth  cavity  continued  up  to  about  two  months  ago.  It 
would  at  times  cease ;  she  would  then  force  an  opening  by 
use  of  a  syringe.  The  hard  thickening  of  the  alveolar  process 
had  never  much  changed.  The  cheek  swelling  persisted  and 
would  be  most  noticeable  when,  at  times,  the  alveolar  fistula 
closed.  There  had  never  been  any  pain  in  the  cheek,  although 
occasional  pain  in  the  temporal  region.  Her  general  health  has 
not  been  good:  referred  to  some  abdominal  trouble  (ovarian), 
for  which  has  recently  been  in  a  hospital. 

The  examination  notes  are  as  follows:  There  is  considera- 
ble displacement  of  the  left  upper  canine  and  first  and'  second 
bicuspid  teeth.  The  biting  surfaces  of  the'  teeth  are  turned 
inward,  as  if  from  pressure  outward  on  the  roots.  The  alve-. 
olar  process  is  thickened  and  hard,  and  the  hard  thickening 
extends  over  the  anterior  antral  wall,  completely  filling  out 
the  canine  fossa  and  the  usual  hollow  below  the  molar  promi- 
nence. There  is  no  sign  of  the  fistula  in  the  molar  tooth  cav- 
ity. The  alveolar  mucous  membrane  seems  normal  except  for 
capillary  dilatation  over  the  swelling. 
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Nasal  examination  proved  absolutely  negative ;  no  signs  of 
pus  or  polyps  or  hypertrophies.  The  nasoantral  wall  was  not 
bulging.  The  transillumination  proved  negative.  If  anything, 
the  left  antrum  was  brighter  than  the  right,  and  decidedly 
brighter  about  the  center  of  the  cheek.  X-ray  examination 
showed  slight  thickening  of  the  shadow  of  the  nasoantral 
wall,  but  unusual  clearness  of  the  anterior  wall,  and  twisting 
of  the  teeth. 

Attempt  to  syringe  the  antrum  through  the  puncture  under 
the  inferior  turbinate  caused  such  severe  pressure  in  the  cheek 
that  the  attempt  was  abandoned.  At  the  time  the  trocar  was 
felt  to  have  penetrated  the  bony  wall  and  it  was  (mistakenly) 
believed  to  have  entered  a  growth  in  the  antrum  that  pre- 
vented the  solution  from  returning  through  the  natural  antral 
orifice. 

A  diagnosis  of  "new  growth,  likely  sarcoma,"  of  the  su- 
perior maxilla  and  antrum  had  been  made.  The  writer  was 
inclined  to  the  same  diagnosis,  although  opening  the  antrum 
through  its  anterior  wall  before  considering  an  extensive  re- 
section was  the  procedure  agreed  upon  by  all  concerned. 

The  operative  notes  are  as  follows:  November  17,  1910. 
Operation,  Good  Samaritan  Hospital.  Incision  through  the 
mucous  membrane  and  alveolar  process ;  mucous  membrane 
and  periosteum  elevated,  laying  bare  anterior  antral  wall.  The 
Txjny  wall  was  found  very  much  thinned  and  bulging,  easily 
broken  through  by  light  use  of  chisel  and  enlarged  with  cu- 
rette. Immediate  gush  of  clear  brownish  amber  fluid  with 
some  stringy  mucus  in  the  bottom  of  the  cavity.  The  whole 
of  the  anterior  wall  was  removed  by  forceps.  Examination 
showed  that  the  antral  cavity  was  very  much  enlarged  below, 
extending  well  into  the  alveolar  process,  which  apparently 
had  been  hollowed  out.  The  mucous  membrane  was  slightly 
more  red  than  normal  and  very  slightly  thicker,  but  did  not 
present  the  usual  characteristics  of  a  suppurative  membrane. 
The  cavity  was  a  closed  cavity;  there  was  no  trace  of  the  nat- 
ural opening.  The  nasal  wall  of  the  cavity  and  the  orbital 
wall  were  apparently  not  at  all  distended,  only  thin.  The  thin- 
ning and  distension  was  confined  to  the  anterior  wall  and  the 
alveolar  process.  From  the  appearance,  a  diagnosis  of  muco- 
cele was  made.  A  window  was  made  in  the  nasal  wall  after 
removal  of  the  anterior  end  of  the  inferior  turbinate.     The 
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antral  cavity  was  then  lightly  packed,  the  end  of  the  packing 
being  brought  out  of  the  nose  and  also  out  of  the  alveolar 
wound. 

'  Februarj-  5,  1911.  The  antrum  packing  was  removed  soon 
after  operation.  The  discharge  (clear,  amber  colored)  grad- 
ually decreased  and  has  now  ceased.  The  mucous  membrane 
of  the  antrum  was  frc»n  time  to  time  swabbed  with  10% 
nitrate  of  silver,  and  has  become  thin,  pale  and  dry.  The 
roots  of  the  teeth  were  found  dead  and  were  amputated  and 
filled  (by  a  dentist).  A  plastic  operation  is  to  be  done  to  close 
the  alveolar  opening. 

MUCOCELE  OF  BOTH   FRONTAL   SINUSES. 

Case  3. — Since  the  report  of  the  above  two  cases,  the  re- 
membrance of  a  peculiar  frontal  sinus  case  which  I  had  some 
three  years  ago  caused  me  to  review  the  notes  of  the  case. 
Although  a  diagnosis  was  then  made  of  chronic  suppuration 
of  the  frontal  sinuses,  with  "closed  empyema,"  yet  on  looking 
back  over  the  histor}-,  I  believe  it  certainly  was  a  case  of 
mucocele  in  which  the  suppuration  was  secondary.  The  notes 
are  as  follows: 

:Mrs.  B.  H.,  age  42.  Referred  April  30,  1908,  by  Dr.  Clar- 
ence Cook,  on  account  of  pain  and  swelling  above  the  right 
eye.  She  has  suffered  with  pain  in  the  head,  off  and  on  for 
eight  years.  About  five  years  ago  the  left  frontal  became 
swollen  and  painful ;  "something  seemed  to  break" ;  she  spat 
out  a  good  deal  of  foul  pus  that  dropped  back  into  the  throat. 
The  pain  in  the  left  frontal  then  ceased  and  she  remained  well 
for  two  or  three  years.  During  this  time  she  is  sure  there  was 
no  discharge  from  the  nose.  The  pain  and  swelling  in  the  left 
frontal  then  returned,  the  eye  became  badly  swollen,  so  much 
so  that  the  patient  claims  the  sight  was  despaired  of.  The 
swelling  over  the  left  eye  then  "broke"  and  discharged  through 
the  eyebrow  with  relief  of  symptoms.  Since  then  the  left 
side  of  the  head  has  been  well. 

The  present  trouble,  pain  and  swelling  of  the  right  eyebrow, 
dates  back  two  or  three  years.  The  swelling  would  "ccmie 
and  go,"  accompanied  by  severe  pains  in  the  head.  At  such 
times  pain  would  be  so  severe  that  opiates  were  required.  At 
no  time  during  these  attacks  or  between  attacks  was  there 
■discharge  from  the  nose,  front  or  back.     She  is  quite  sure  the 
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only  time  there  was  ever  any  nasal  discharge  was  five  years 
ago,  when  she  spat  up  "considerable  matter,"  as  previously 
stated.  About  three  years  ago,  during  an  attack  of  headache, 
she  was  very  feverish ;  thinks  she  was  unconscious  for  a  few 
hours.  General  health  good.  Married  and  has  ten  children. 
She  is  not  of  a  nervous  temperament. 

Examination. — Good  health  apparent.  Right  frontal  region 
shows  a  distinct  swelling  above  the  inner  end  of  the  right  eye- 
brow and  very  slight  swelling  of  the  right  upper  Hd.  The 
swelling  is  about  1  inch  in  diameter,  bulging,  moderately 
tense,  tender  to  touch,  skin  not  adherent.  The  swelling  ex- 
tends below  the  supraorbital  ridge,  which  can  only  be  felt 
along  its  outer  half.     Left  frontal  region  negative. 

Nasal  examination. — Hypertrophy  of  the  right  middle  tur- 
binate, which  is  firm  and  red ;  middle  meatus  considerably  nar- 
rowed by  the  swollen  turbinate.  Xo  sign  of  pus  or  polyps. 
Left  side  of  nose  practically  normal.  Postnasal  examination 
is  negative,  except  for  congestion  in  right  middle  meatus. 
Careful  shrinking  of  the  turbinates  with  cocain  and  adrenalin 
fails  to  show  any  leakage  of  pus.  (Diagnosis  was  quite  un- 
certain.) 

May  1st.  Re-examination  showed  no  change  except  pain 
was  less. 

May  4th.  Two  days  ago  patient  had  a  chill ;  was  seen  by 
Dr.  Cook,  who  found  temperature  lOSj^.  Suffered  considera- 
bly. Xo  discharge  from  the  nose  occurred.  Temperature 
dropped  to  normal  the  following  day,  but  the  pain  and  swell- 
ing continued.  She  is  now  suffering  much  pain.  The  only 
other  development  is  that  of  herpes  labialis  on  both  lips  on  both 
sides  of  the  midline.  Patient  states  that  every  time  she  has  se- 
vere attack  of  pain  and  fever  in  the  head  there  is  a  similar 
eruption  on  the  lips.  Examination  failed  to  show  any  scar  in 
the  left  frontal  (where  the  swelling  on  that  side  years  ago  is 
said  to  have  broken).  X^o  involvement  of  the  third,  fourth, 
fifth  or  sixth  neryes.     Operation  advised. 

The  writer  was  unable  to  make  a  positive  diagnosis.  The 
family  physician  had  thought  of  a  growing  tumor  and  had 
considered  the  possibility  of  a  gumma.  The  history  of  the 
left  side  made  it  probable  that  there  was  pus  in  the  right  fron- 
tal.. 

May  6th.    Operation.     Right  frontal  opened  by  eyebrow  in- 


MUCOCELE  OF  THE   NASAL  ACCESSORY  SINUSES.  645 

cision.  Its  outer  wall  close  to  the  inner  angle  showed  a  necro- 
tic (  ?)  opening,  fully  2  cm.  in  diameter,  below  which  the 
periosteum  of  the  orbit  seemed  adherent.  The  sinus  was  full 
of  yellowish  green  pus  without  odor.  The  mucous  membrane 
of  the  frontal  was  thick,  pulpy  and  red.  The  cerebral  wall  of 
the  sinus  showed  about  the  center  a  small  opening  about  ^  cm. 
in  diameter,  where  the  dura  was  exposed.  (Evidently  an  old 
opening.)  There  was  also  a  perforation  of  the  septum  between 
the  two  sinuses ;  pus  of  the  same  character  could  be  wiped  out 
of  the  left  frontal.  Complete  exenteration  of  the  right  frontal 
was  done ;  the  wound  partly  closed.  The  left  frontal  was  then 
opened  and  treated  in  like  manner.  Its  mucous  membrane  was 
thick,  pulpy  and  red :  no  dura  exposed.  On  neither  side  could 
a  probe  be  passed  into  the  nose ;  the  frontal  duct  seemed  en- 
tirely closed.  With  difficulty  an  opening  was  made  into  the 
nose  on  the  right  side. 

The  diagnosis  seemed  to  be  closed  empyema  of  the  frontal 
sinuses. 

Microscopic  examination  of  the  pus  by  Dr.  E.  L.  Leonard 
showed  small  diplococci.  probably  "diplococcus  catarrhalis." 

^lay  20th.     Patient  discharged  from  hospital. 

June  6th.  Convalescence  uneventful.  Has  had  some  post- 
nasal discharge.  Patient  is  quite  positive  she  had  never  had 
discharge  like  this  from  the  throat  or  nose  before  operation 
except  at  the  time  mentioned  five  years  ago. 

September  1st.     Left  frontal  entirely  healed. 

October  10th.  Both  frontals  healed,  with  a  depressed  scar 
on  each  side. 

This  third  case  was  at  the  time  a  confusing  case  and,  as 
above  noted,  a  diagnosis  of  "closed  empyema"  was  made.  I 
Tiow  believe  it  was  a  case  of  mucocele  in  which  the  septic  inflam- 
mation was  secondary. 

REMARKS. 

These  three  cases  of  mucocele  were  interesting  and  are 
reported,  not  only  because  of  their  comparative  rarity,  but  also 
on  looking  up  the  literature  of  the  subject,  it  seems  that  mis- 
taken diagnoses,  as  in  these  cases,  have  not  been  at  all  unusual. 
It  is  noteworthy  that  sarcoma  was  strongly  suspected  in  two 
of  these  cases.  The  absence  of  nasal  symptoms  and  the  pres- 
ence of  marked  deformity  no  doubt  have  been  responsible  for 
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the  diagnosis  of  "new  growth"  in  many  cases  similar  to  my 
own. 

Etiology. — A  review  of  the  reported  cases  of  mucocele  fails 
to  find  an  adequate  explanation  of  the  cause  of  this  rare  condi- 
tion. Turner's  instructive  paper  is  probably  the  best  on  the 
subject.  He  says  the  etiology  is  still  uncertain;  that  probably 
the  best  explanation  is  the  existence  of  a  catarrhal  process  that 
has  blocked  up  the  normal  nasal  ostia.  Yet,  in  some  of  the 
reported  cases  the  ostia  have  been  found  to  be  open.  Turner 
found  that  in  21  out  of  22  ethmoid  cases  he  reviewed  the  age 
was  less  than  30.  Yet,  in  Stewart's  case  (frontal)  the  age  was 
62  and  in  di  Santo's  case  (frontal  and  ethmoid)  the  age  was  60. 

Diagnosis. — Of  the  40  cases  here  reviewed  (including  the 
three  cases  above  reported)  it  is  noteworthy  that  mistaken 
diagnoses  were  not  uncommon,  sarcoma,  osteoma  or  "new- 
growth"  being  often  suspected.  As  a  rule,  there  was  no  nasal 
discharge  and  frequently  nothing  abnormal  to  be  seen  by  intra- 
nasal examination.  The  external  signs  point  to  a  slow  grow- 
ing tumor. 

The  tumor,  as  a  rule,  shows  up  at  the  inner  angle  of  the 
orbit;  is  tense,  often  surrounded  by  a  thick  bony  margin  ;  fluc- 
tuation cannot,  as  a  rule,  be  detected.  The  displacement  of 
the  eyeball  is  rather  constant,  and  yet  seldom  is  the  eye  affected. 
(Case  1  is  typical;  yet  in  Knapp's  case  there  was  blindness 
in  both  eyes.)  Diplopia  and  epiphora  occasionally  are  present. 
The  skin  and  overlying  tissue  is  normal,  unless  secondary 
septic  infection  has  occurred.  The  length  of  time  the  tumor 
and  eye  displacement  have  been  noticed  is  remarkably  long  in 
some  cases  (see  the  tabulated  review  of  these  cases).  The 
amount  of  facial  deformity  that  occurs  is  interesting.  In 
Moure's  case  (diagnosed  "sarcoma")  the  mucocele  had  forced 
the  nasal  bones  upward  and  apart.  The  same  was  true  of  the 
case  reported  by  Sibileau. 

In  the  writer's  second  case  (mucocele  of  the  antrum)  the 
alveolar  process  had  been  hollowed  out  and  forced  outward ;  the 
teeth  had  been  rotated,  the  roots  forced  outward  with  the  biting 
surfaces  turned  markedly  inward.  In  spite  of  such  evident 
pressure  changes,  the  nasoantral  wall,  as  seen  by  intranasal 
examination,  was  absolutely  normal.  There  was  no  bulging 
to  be  seen  either  in  the  outer  nasal  wall  nor  in  the  floor  of  the 
nose.    Transillumination  shows,  as  a  rule,  a  light  area  over  the 
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sinus  aflFected  (a  few  exceptions).  One  diagnostic  procedure 
of  immense  value  has  been  overlooked  by  many,  including  the 
writer.  It  is  so  simple  and  so  sure  of  preventing  a  mistaken 
diagnosis  that  it  would  seem  almost  puerile  to  mention  it.  ex- 
cept for  the  failure  on  the  part  of  many  to  do  it — namely, 
aspiration  of  the  tumor.  In  the  writer's  antrum  case,  the  naso- 
antral  wall  was  punctured,  as  usual,  to  wash  out  the  antrum. 
The  attempt  caused  such  a  feeling  of  pressure  and  severe  pain 
in  the  cheek  that  it  was  abandoned.  Had  the  writer  aspirated 
the  antrum,  the  diagnosis  would  have  been  cleared  up.  Instead, 
the  operation  was  undertaken  with  the  fears  of  existence  of  a 
serious  malignant  disease.  Others  have  had  the  same  experi- 
ence. 

Findings. — Of  these  40  cases,  the  ethmoid  cells  were  aflFect- 
ed in  20  cases,  the  frontal  sinus  in  23  cases,  the  sphenoid  in 
two  cases,  and  the  maxillar}-  antrum  was  found  involved  only 
in  three  cases  (including  the  writer's  case,  Case  Xo.  2).  In 
the  other  two  cases  (of  Bichaton)  there  was  bulging  over  the 
alveolar  process.  Where  the  ethmoid  is  involved  it  is  usually 
found  that  the  labyrinth  has  been  completely  changed  into  one 
large  cavity,  of  smooth,  egg-shell-like  walls.  The  defect  in 
the  orbital  wall  is  in  the  lamina  papyracae ;  the  lacrimal  bone 
is  often  displaced  forward,  giving  the  bony  feel  to  the  orbital 
tumor.  Behind  this  the  tense  tumor  is  felt.  In  the  frontal 
cases,  the  defect  is  usually  in  the  lower  or  orbital  wall,  although 
in  a  few  cases  the  anterior  wall  has  been  "worn  through."  In 
a  few  cases  (as  in  the  writer's  frontal  case)  the  posterior  wall 
shows  a  defect,  with  the  dura  adherent  to  its  margin. 

The  character  of  the  secretion  varies  from  clear  mucus  to 
brownish  thick  gelatinous  material ;  occasionally  greenish  yel- 
low ;  usually  odorless.  In  only  a  few  cases  is  cholesterin  re- 
ported to  have  been  found.    The  secretion  is  usually  sterile. 

Histologic  examination  is  reported  in  several  cases.  The 
epithelial  changes  were  found  to  be  variable  and  of  no  special 
significance;  areas  of  columnar  cells  with  or  without  cilia, 
interspersed  with  areas  of  flat  cells.  The  subepithelial  changes 
found  were  usually  those  of  a  mild  inflammatory  nature. 

Operative  Measures. — From  a  review  of  the  histories  of  the 
reported  cases,  it  would  seem  that  operative  success  depends 
on  establishing  a  large  drainage  opening  into  the  nose.    Exter- 
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nal  incision  alone  seems  to  have  been  unsuccessful ;  recurrence 
following.  It  does  not  seem  to  be  necessary  to  remove  the 
mucous  membrane  of  the  sinus,  as  in  the  frontal  or  maxillary 
antrum.  This  is  fortunate,  inasmuch  as  prolonged  after  treat- 
ment and  depressed  scar  formation  (for  frontal  cases)  is  pre- 
vented. 

For  the  ethmoid  cases  when  the  cyst  is  seen  bulging  in  the 
middle  meatus,  removal  of  the  nasal  segment  without  external 
operation  has  given  good  results  in  the  hands  of  some  (Fuller- 
ton's  case).  This  presents  the  advantage  of  confirming  the 
diagnosis  and  radically  curing  the  case  by  intranasal  operative 
procedure  under  cocain.  However,  as  in  many  ethmoid  cases, 
the  nose  is  found  normal,  the  orbital  swelling  is  naturally  the 
point  of  attack.  The  whole  of  the  cyst  wall  can  then  be  re- 
moved, including  the  nasal  segment  (which  establishes  perfect 
drainage),  and  the  orbital  wound  closed  at  once,  as  in  the 
writer's  case. 

For  the  frontal  cases,  in  addition  to  attacking  the  orbital 
swelling,  good  drainage  into  the  nose,  it  seems,  must  be  estab- 
lished. 

For  the  rare  cases,  involving  the  maxillary  antrum,  there 
seems  to  be  no  reason  why  the  usual  intranasal  operation, 
window  resection  in  the  inferior  meatus,  should  not  suffice.  It 
is  at  least  worth  while  trying  before  resorting  to  the  external 
operation  through  the  anterior  antral  wall. 
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THE     ANATOMY     AND     PHYSIOLOGY     OF     THE 
SALIVARY   GLANDS.* 

By  R.  Johnson  Held,  M.  D., 

New  York. 

When  I  received  an  invitation  to  introduce  the  Symposium 
on  the  Salivary  Glands,  I  knew,  it  was  not  on  account  of  any 
original  research  that  I  could  bring  to  this  society,  but  rather 
to  introduce  the  framework  for  the  more  practical  part  of  this 
Symposium.  The  anatomy  and  physiology  of  the  salivary 
glands,  as  I  present  them,  contain  nothing  new,  but  if  the 
brief  description  of  the  salient  points  that  I  give  will  be 
found  of  some  value,  I  shall  feel  amply  repaid  for  my 
endeavor. 

The  oral  salivary  glands  are  divided  into  two  groups:  the 
more  important  group,  the  three  large  paired  salivary  glands, 
the  parotid,  the  submaxillary  and  the  sublingual,  and  the 
numerous  sm^aller  glands,  which  are  found  generally  dis- 
tributed in  the  mucosa  of  the  oral  cavity,  and  are  to  be  classed 
m  the  following  groups :  the  labial  glands,  in  the  submucosa 
of  the  lips ;  the  buccal  glands,  found  between  the  buccinator 
muscle  and  the  oral  mucous  membrane ;  the  palatine  glands, 
found  in  the  mucous  membrane  of  both  the  hard  and  soft 
palates,  and  especially  on  the  uvula ;  the  molar  glands,  in 
the  mucous  membrane  behind  the  last  molar  teeth,  and  the 
lingual  glands,  which  are  situated  beneath  the  mucous  mem- 
brane of  the  tongue,  particularly  in  the  region  of  the  circum- 
vallate  papillae  and  along  the  lateral  margins. 

The  parotid  gland,  the  largest  of  the  salivary  glands,  is  a 
flattened,  somewhat  triangular  shaped  structure,  of  a  grayish 
yellow  color,  distinctly  lobulated,  weighing  from  one-half  to 
one  ounce,  situated  on  the  side  of  the  face,  in  front    of    the 
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external  ear.  It  extends  as  high  as  the  zygoma  and  as  low 
as  the  angle  of  the  lower  jaw.  It  covers  approximately  the 
'posterior  third  of  the  masseter  muscle,  and  extends  backwards 
to  the  external  auditory  meatus,  the  mastoid  process  and  the 
sternomastoid  muscle,  and  is  lodged  in  the  space  between  the 
ramus  of  the  lower  jaw  and  the  mastoid  process. 

It  should  be  noted,  when  operating  upon  this  region,  that 
this  space  can  be  increased  in  size  by  extending  the  head. 
With  the  mouth  open,  the  angle  of  the  jaw  is  carried  back- 
ward and  the  condyle  forward,  increasing  the  width  of  the 
space  above  and  diminishing  it  below.  In  infants,  owing  to 
the  obliquity  of  the  ramus  of  the  jaw,  the  space  is  broader 
in  proportion.  In  advanced  age,  also,  the  space  is  broader 
below  when  the  angle  of  the  jaw  projects  forward. 

The  gland  is  divided  into  four  lobes :  the  glenoid  lobe,  the 
pterygoid  lobe,  the  carotid  lobe,  and  the  socia  parotidis  or 
accessory  parotid  gland.  The  glenoid  lobe  extends  upward 
in  the  posterior  part  of  the  glenoid  cavity,  which  it  occupies; 
the  pterygoid  lobe  extends  forward  beneath  the  ramus  of  the 
lower  jaw  between  the  external  and  internal  pterygoid  mus- 
cles ;  the  carotid  lobe  passes  behind  the  styloid  process  and 
beneath  the  mastoid  process  and  the  sternocleidomastoid 
muscle;  the  socia  parotidis  consists  of  a  number  of  lobules 
resting  on  the  masseter  muscle  above.  It  is  quite  separate 
from  the  gland  proper,  and  is  known  also  as  the  accessory 
parotid  gland.  It  has  a  separate  duct  w^hich  empties  into  the 
duct  of  the  parotid. 

Covering  the  parotid  gland  is  a  strong  and  dense  layer  of 
fascia,  which  is  a  prolongation  of  the  deep  cervical  fascia. 
This  sheath  divides  into  two  layers,  one  passing  over  and  the 
other  internal  to  the  gland.  The  internal  layer  of  the  fascial 
sheath  is  deficient  between  the  internal  pterygoid  muscle  and 
the  styloid  process,  admitting  the  extension  of  the  parotid 
gland  to  the  lateral  pharyngeal  wall.  The  deep  fascia  of  the 
neck  sends  beneath  the  gland  a  process  continuous  with  the 
stylomaxillary  ligament,  which  separates  the  parotid  from 
the  submaxillary  gland. 

The  parotid  gland  is  important  not  only  on  account  of  its 
function,  but  on  account  of  the  relation  it  bears  to  the  sur- 
rounding parts  and  the  important  structures  found  within 
the  substance  of  the  gland.     These  stfuctures  are,  from  with- 
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out  inward:  1,  the  facial  nerve  with  its  cervicofacial  and 
temporofacial  branches ;  2,  the  temporomaxillary  vein ;  3,  the 
superficial  temporal  vein;  4,  the  internal  maxillary  vein;  5, 
the  posterior  auricular  vein ;  6,  a  branch  from  the  temporo- 
maxillary vein  to  the  internal  jugular  vein;  7,  the  external 
carotid  artery  and  its  terminal  branches,  the  temporal  and 
internal  maxillary  arteries ;  8,  the  great  auricular  and  auriculo- 
temporal nerves. 

The  relation  of  the  surrounding  parts  is  as  follows:  the 
parotid  gland  is  separated  from  the  internal  carotid  artery, 
the  internal  jugular  vein,  and  the  pneumogastric,  glosso- 
pharyngeal and  hypoglossal  nerves  by  a  thin  layer  of  fascia. 
By  virtue  of  this  relation,  swelling  of  the  gland,  as  in  mumps, 
may  cause  a  passive  cerebral  congestion  by  compression  of 
the  internal  jugular  vein.  From  the  position  which  the  gland 
holds,  with  reference  to  the  temporomaxillary  articulation,  it 
follows  that  in  severe  inflammation  of  the  gland,  movement 
of  the  jaw  is  attended  by  great  pain  and  marked  interference 
with  depression  of  the  jaw,  or  involvement  of  the  joint  The 
deficiency  in  the  fascial  sheath  of  the  gland  on  its  inner  sur- 
face, between  the  internal  pterygoid  muscle  and  the  styloid 
process,  is  at  times  responsible  for  the  extension  inward  of 
pus  from  a  parotid  abscess  into  the  temporal  fossa  by  way  of 
the  pter\gomaxillar}-  region.  Cases  of  retrophan.-ngeal  ab- 
scess or  retropharyngeal  growths  of  large  size,  may  cause 
swelling  in  the  parotid  region,  and,  conversely,  growths  of 
the  parotid  may  bulge  into  the  pharynx.  On  account  of  the 
intimate  relation  existing  between  the  parotid  gland  and  the 
external  auditory  meatus,  it  should  be  borne  in  mind  that  a 
parotid  abscess  may  open  into  the  external  auditory  canal. 

Stenson's  duct,  or  the  duct  of  the  parotid  gland,  runs  trans- 
versely across  the  face,  about  one-half  inch  below  the  zygoma, 
or  in  a  line  drawn  from  the  lowest  point  of  attachment  of  the 
concha,  to  a  point  midway  between  the  free  margin  of  the 
lips  and  the  ala  of  the  nose.  It  is  from  two  to  two  and  one- 
half  inches  in  length,  and  one-eighth  inch  in  diameter,  and 
narrow  at  its  oral  end.  The  duct  appears  at  the  upper  por- 
tion of  the  anterior  margin  of  the  gland,  runs  over  the  mas- 
seter  muscle  and  bends  abruptly  in  front  of  its  anterior  bor- 
der, passes  through  the  buccal  fat  pad  and  pierces  the  buc- 
cinator muscle  to  open  into  the  mouth  as  a  rounded  slip,  oppo- 
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site  the  crown  of  the  second  molar  tooth  of  the  upper  jaw.^ 
This  orifice  is  from  one  to  two  mm.  in  diameter.  This  bend 
in  the  duct  must  be  remembered  when  passing  a  probe  into 
the  duct  from  the  mouth.  The  duct  is  formed  by  numerous 
small  ducts,  and  it  receives  the  duct  of  the  accessory  parotid. 

The  submaxillary  gland  is  of  rounded,  irregular  form,  yel- 
lowish white  in  color,  and  weighs  about  two  drachms.  It  is 
distinctly  lobulated,  the  lobules  being  much  larger  than  those 
of  the  parotid.  It  is  situated  in  the  submaxillary  region,  be- 
low the  lower  jaw  and  above  the  digastric  muscle.  It  extends- 
upward  under  the  body  of  the  lower  jaw  as  far  as  the  attach- 
ment of  the  mylohyoid  muscle.  It  consists  of  two  portions 
— a  larger  superficial  portion,  and  a  smaller  deep  portion.  The 
superficial  portion  lies  immediately  beneath  the  skin,  platysma 
and  cervical  fascia,  the  latter  forming  a  fibrous  capsule  for 
the  gland,  excepting  externally,  where  it  is  in  contact  with 
the  body  of  the  jaw.  It  grooves  the  inner  surface  of  the 
lower  jaw.  It  rests  upon  the  mylohyoid,  hyoglossus  and 
styloglossus  muscles.  In  front  of  it  is  the  anterior  belly  of 
the  digastric,  and  behind  it  is  the  stylomaxillary  ligament, 
which  separates  it  from  the  parotid  gland.  The  facial  ar- 
tery grooves  its  deeper  surface.  It  is  in  close  relation  with 
the  inframaxillary  branches  of  the  facial  nerve,  the  facial 
artery  and  vein,  the  lingual  vein  and  the  hypoglossal  nerve. 
The  smaller  or  deep  portion  turns  around  the  posterior  or  free 
border  of  the  mylohyoid  muscle,  and  lies  between  it  and  the 
hyoglossus  muscle. 

The  submaxillary  or  Wharton's  duct  is  about  two  inches 
long,  and  has  its  origin  in  the  deep  portion  of  the  gland.  It 
is  given  off  from  the  upper  part  of  the  gland  and  winds 
around  the  posterior  border  of  the  mylohyoid  muscle,  then 
lies  on  the  hyoglossus  muscle  and  passes  forward  over  the 
geniohyoglossus  muscle,  beneath  the  sublingual  gland,  pro- 
ducing the  sublingual  fold  with  the  floor  of  the  mouth  and 
terminatipg  in  a  constricted  opening  in  the  floor  of  the  mouth 
at  the  side  of  the  lingual  frenum,  beneath  the  tip  of  the 
tongue.  Near  its  termination  it  is  joined  by  one  of  the  ducts 
of  the  sublingual  gland — the  duct  of  BarthoHn. 

The  sublingual  is  the  smallest  of  the  salivary  glands.  It 
is  an  elongated,  flattened  structure,  of  a  white  or  light  gray 
color,   being  lobulated   like    the   other    salivary    glands.     It 
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measures  from  one  to  one  and  a  half  inches  in  its  long  diam- 
eter, and  weighs  about  a  drachm. 

It  lies  immediately  underneath  the  mucous  membrane  of 
the  floor  of  the  mouth,  at  the  side  of  the  lingual  frenum, 
where  it  produces  an  oblong  prominence  distinctly  seen  when 
the  tip  of  the  tongue  is  raised.  It  lies  upon  the  mylohyoid 
muscle,  and  is  in  contact  on  its  inner  side  with  the  hyoglossus, 
geniohyoglossus  and  styloglossus  muscles,  the  lingual  nerve 
and  the  duct  of  the  submaxillary  gland.  Its  outer  border  is 
lodged  in  a  depression  in  the  body  of  the  lower  jaw,  called 
the  "sublingual  fossa."  Behind,  it  is  in  relation  with  the  deep 
portion  of  the  submaxillary  gland,  touching  the  other  sub- 
lingual gland  in  the  mesial  plane. 

This  gland  does  not  possess  a  common  duct,  but  the  secre- 
tion from  the  distinctly  separated  glandular  components  is 
poured  out  through  ten  to  fifteen  small  ducts  which  empty 
into  the  mouth  by  a  number  of  small  orifices  situated  on  the 
ridge  at  each  side  of  the  frenum.  These  ducts  are  known  as 
the  ducts  of  Ri\'inius.  The  anterior  portion  of  the  gland 
frequently  gives  off  a  somewhat  larger  duct,  which  is  called 
the  duct  of  Bartholin,  and  this  either  empties  independently 
beside  the  orifice  of  the  submaxillar)-  duct  or  empties  into 
it  immediately  before  its  termination. 

The  salivary  glands  are  of  the  compound  saccular  or  race- 
mose variety.  Each  gland  is  enveloped  in  a  dense,  fibrous 
capsule,  from  which  connective  tissue  septa  penetrate  the 
organ,  dividing  the  gland  into  lobes.  These  lobes  are  sub- 
divided by  fibrous  partitions  into  numerous  lobules,  each  of 
which  is  composed  of  groups  of  ultimate  saccules  or  alveoli. 
The  glands  are  supplied  by  ducts,  which  ducts  divide  and 
subdivide  into  a  ntunber  of  smaller  ducts.  Each  of  these 
ultimate  divisions  of  the  ducts  at  last  ends  in  an  alveolus  or 
secreting  portion  of  the  gland.  Sometimes  a  duct  ends  in  a 
single  alveolus,  but  more  commonly  a  duct  ends  in  several 
alveoli. 

Histologically  the  salivary  glands  are  of  two  distinct  groups 
— the  serous  or  albuminous  glands,  and  the  mucous  salivary 
glands.  Those  of  the  serous  type  are  regarded  as  the  true 
salivary  glands,  and  are  represented  by  the  parotids,  while 
the  mucous  type  are  shown  in  the  sublingual  glands.  The 
mucoserous  or  mixed  glands  are  exemplified  by  the  submaxil- 
lary glands. 
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The  alveoli  of  the  glands  are  limited  by  the  basement  mem- 
brane, the  prolongation  of  the  smaller  ducts,  and  are  almost 
completely  filled  by  irregular  polyhedral  granular  epithelium, 
the  narrow  intercellular  cleft  representing  the  commence- 
ment of  the  lumen  of  the  system  of  ducts.  The  appearance 
of  the  cells  varies  with  the  stages  of  secretion.  When  quies- 
cent, the  cells  are  large,  their  outlines  indistinct,  and  studded 
with  granules.  During  activity  the  cells  become  smaller,  their 
outlines  more  distinct,  and  the  granules  disappear,  especially 
from  the  outer  portions  of  each  cell.  After  prolonged  activity 
the  cells  are  still  smaller,  their  outlines  still  more  distinct,  and 
the  granules  have  disappeared  almost  entirely,  a  few  only 
being  left  at  the  extreme  inner  margin  of  each  cell.  The  cell 
substance  loads  itself  with  special  products  which  are  dis- 
charged from  the  cell  as  a  part  of  the  secretion,  and  the  cell 
substance  stirred  up  to  increased  growth  subsequently  man- 
ufactures a  new  supply  of  the  product. 

The  old  idea  was  that  the  specific  activity  of  a  gland  was 
confined  to  the  task  of  extracting  certain  constituents  from 
the  blood.  Experiments  have  shown  that  the  specific  con- 
stituent of  each  secretion  is  formed  in  the  gland  itself,  but 
the  fluid  secreted  by  a  gland  consists  not  only  of  its  specific 
substance,  but  of  a  large  quantity  of  water  and  solids,  which 
water  and  solids  may  or  may  not  be  furnished  by  the  same 
metabolic  activity  which  produces  the  specific  constituent.  At 
all  events,  it  is  the  assumption  that  it  aids  in  producing  the 
water  and  solids. 

The  blood  supply  to  the  salivary  glands  is  very  rich.  The 
larger  arteries  accompany  the  excretory  ducts  of  the  glands 
within  the  interlobular,  fibrous  septa,  where  they  give  off 
branches  which  penetrate  the  lobular  tissue,  to  end  in  rich 
capillary  networks  enclosing  the  alveoli.  The  capillaries  lie 
immediately  outside  the  basement  membrane,  in  proximity 
to  the  secreting  cells. 

The  salivary  glands  receive  their  nerve  supply  from  two 
general  sources — namely,  from  the  cerebral  nerves  and  from 
the  sympathetic. 

The  parotid  gland  receives  its  fibers  from  the  glossopharyn- 
geal, by  way  of  the  auriculotemporal  branch  of  the  inferior 
maxillary  division  of  the  fifth  cranial  nerve.  The  sympa- 
thetic fibers  are  from  the  cervical  sympathetic. 
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The  submaxillary  and  the  sublingual  receive  their  cerebral 
fibers  from  the  chorda  tympani,  by  way  of  the  facial  nerve, 
and  from  the  cervical  sympathetic. 

The  salivary  glands  possess  definite  secretory  nerves  which, 
when  stimulated,  cause  the  formation  of  a  secretion.  This 
fact  indicates  that  there  must  be  a  direct  contact  of  some  kind 
between  the  termination  of  the  secretory  fibers  and  the  gland 
cells.  From  the  larger  trunks  of  the  interlobular  network, 
along  the  course  of  which  minute  ganglia  occur,  smaller 
branches  enter  into  the  lobules  and  extend  between  the  alveoli 
to  form  a  terminal  network  in  contact  with  the  cells,  follow- 
ing thus  the  general  schema  for  connection  between  nerve 
fibers  and  peripheral  tissue. 

^lany  interesting  experiments  have  been  undertaken  to 
show  the  results  from  stimulation  of  the  several  nerves  which 
supply  the  glands,  in  order  to  determine  the  exact  nature 
of  the  act  of  salivary  secretion. 

Not  only  are  secretory  fibers  carried  to  the  glands  by  these 
paths,  but  vasomotor  fibers  are  contained  in  the  same  nerves, 
and  the  arrangement  of  these  vasomotor  fibers  is  such  that 
the  cerebral  nerves  contain  vasodilator  fibers,  whose  stimu- 
lation causes  a  dilatation  of  the  small  arteries  in  the  glands 
and  an  accelerated  blood  flow,  while  the  sympathetic  con- 
tains vasoconstrictor  fibers  whose  stimulation  causes  a  con- 
striction of  the  small  arteries  and  a  diminished  blood  flow. 

Stimulation  of  the  chorda  tympani  results  in  a  free  and 
abundant  flow  of  thin  and  watery  secretion,  containing  not 
more  than  one  or  two  per  cent  of  solids,  and  an  increased 
flow  of  blood  through  the  glands.  The  whole  gland  is  of 
redder  hue,  showing  dilatation  of  the  small  arteries. 

If  the  sympathetic  fibers  be  stimulated,  the  secretion  is  rela- 
tively small  in  amount,  flows  slowly  and  is  thick  and  turbid, 
and  may  contain  as  much  as  6  per  cent  solids.  At  the  same 
time,  the  gland  becomes  pale,  showing  that  vasoconstriction 
has  taken  place.  It  would  seem,  therefore,  that  stimulation  of 
the  chorda  tympani  has  the  effect  of  promoting  the  discharge 
of  water,  while  stimulation  of  the  sympathetic  has  a  marked 
effect  in  promoting  the  discharge  of  mucin.  This  would  sug- 
gest that  there  are  two  kinds  of  fibers  going  to  the  glands, 
those  called  the  trophic,  and  those  called  the  secretory.  The 
secretory  fibers  govern  the  secretion  of  water  and  salts,  and 


662  R.   JOHNSON    HELD. 

the  trophic  govern  the  formation  of  the  specific  constituents. 
The  cerebral  nerves  contain  the  secretory  fibers,  while  the 
sympathetic  nerves  contain  the  trophic  fibers. 

Stimulation  of  the  auriculotemporal  produces  a  generous 
flow  of  limpid  saliva.  Stimulation  of  the  sympathetic  pro- 
duces in  itself  little  or  no  secretion,  but  when  the  sympa- 
thetic and  auriculotemporal  nerves  are  stimulated  at  the  same 
time,  the  saliva  which  flows  is  much  richer  in  solids,  and  espe- 
cially in  organic  matter,  than  when  the  auriculotemporal  is 
stimulated  alone. 

The  flow  of  saliva  is  a  nervous  reflex  phenomenon  acting 
as  a  result  of  efferent  impulses,  affecting  the  secreting  cells 
directly,  while  the  vascular  changes  which  occur  simultaneous- 
ly may  assist,  but  they  are  not  the  direct  cause  of  the  flow. 

Saliva  is  excreted  into  the  mouth  intermittently  as  occasion 
demands.  While  fasting,  only  a  small  quantity  is  present  in 
the  mouth — just  enough  to  keep  it  moist.  When  food,  or  in 
fact,  a  body  of  any  kind,  is  introduced  into  the  mouth,  a  flow 
is  produced  which  may  be  very  copious.  An  abundant  flow 
may  result  from  an  emotion,  such  as  the  sight  or  smell  of  food 
or  preceding  vomiting,  when  nauseated  ;  and,  conversely,  secre- 
tion may  be  arrested  from  fear  or  anger.  The  estimated 
amount  of  saliva  secreted  normally,  during  twenty-four  hours, 
is  from  one  to  two  pints. 

Atropin  paralyzes  the  endings  of  the  secretory  fibers  and 
inhibits  the  flow  of  saliva.  Injection  of  sodium  bicarbonate 
into  Stenson's  duct  arrests  the  action  of  the  secretory  fibers 
and  diminishes  the  flow  of  saliva.  Pilocarpin  increases  the 
flow  of  saliva  by  stimulating  the  endings  of  secretory  fibers 
<ind  will  remove  the  paralysis  caused  by  atropin.  Opium 
makes  the  mouth  dry  by  acting  on  the  salivary  center  in  the 
-medulla.  The  salivation  by  mercury  is  due  to  excessive 
•metabolism  of  the  gland  cells  themselves. 

Saliva  as  it  appears  in  the  mouth  is  a  mixture  of  the  secre- 
tions of  the  parotids,  submaxillaries  and  sublinguals,  and  the 
lesser  mucous  glands.  It  is  a  colorless  or  opalescent,  thick 
and  generally  frothy  fluid.  It  has  a  specific  gravity  from 
1002  to  1005,  with  a  weakly  alkaline  reaction.  .When  secre- 
tion is  scanty,  or  in  dyspepsia,  the  reaction  may  be  acid. 
Microscopically  may  be  seen  particles  of  food,  numerous  flat 
cells  from  the  epithelium  of  the  mouth,  bacteria  of  various 
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kiinl-.  spores,  mucous  corpuscles,  granules  and  salivary  cor- 
puscles. Saliva  contains  about  5  per  cent  of  solids,  2  per 
cent  of  which  are  salts.  The  most  important  organic  con- 
stituents of  saliva  are  mucin  and  ptyalin.  The  mucin  gives 
the  saliva  its  ropy,  mucilaginous  character.  Of  the  inorganic 
constituents,  sodium  and  calcium  carbonate  are  particularly 
abundant.     There  is  also  considerable  CO,  in  solution. 

Examination  of  the  separate  secretions  shows  that  of  the 
parotid  to  be  clear  and  limpid  and  not  viscid,  for  it  contains 
no  mucin.     Its  reaction  is  alkaline.     It  is  rich  in  ptyalin. 

The  secretion  of  the  submaxillary  is  more  alkaline  and 
from  the  mucin  present  is  more  viscid.  It  contains  salivary 
corpuscles.  The  secretion  of  the  sublingual  is  still  more  vis- 
cid and  contains  the  most  salts.  It  also  is  more  alkaline  than 
the  secretion  of  the  parotid. 

vSaliva  plays  an  important  part  in  digestion.  Not  only  has 
saliva,  through  the  agency  of  ptyalin,  a  digestive  action  on 
starchy  food,  but  it  fulfills  other  important  functions.  By 
moistening  the  food  it  softens  it,  and  aids  in  mastication  and 
deglutition.  The  presence  of  mucin  doubtless  serves  as  a 
lubricator  for  a  smooth  passage  along  the  esophageal  canal. 
By  dissolving  dry  and  solid  food  it  no  doubt  stimulates  the 
activity  of  taste  sensation.  The  presence  of  saliva  in  the 
mouth  aids  materially  in  ease  of  speech. 


LV. 

SYMPTOMS    AND    DIAGNOSIS    OF    DISEASES    OF 
THE  SALIVARY  DUCTS  AND  GLANDS.* 

By  Robert  C.  Mylijs,  M.  D., 

New  York. 

The  symptomatology  of  the  most  common  disease  of  the 
salivary  glands  and  ducts,  infectious  parotitis  or  mumps,  is  so- 
well  known  that  I  will  not  dwell  upon  it.  The  period  of 
incubation  varies  from  one  to  three  weeks.  The  premonitory 
symptoms  are  very  irregular.  In  one  case  they  may  be  those  of  a 
very  mild  febrile  attack,  and  in  another  those  of  a  most  pro- 
found general  infection.  Pain  and  tenderness  in  the  parotid 
region  frequently  precedes  the  swelling.  In  the  very  early 
stages,  the  glands  become  swollen,  and  an  edema  occurs  in 
the  surrounding  tissues,  which  produces  a  pale  swelling  in 
front  and  below  the  ear.  The  physical  characteristics  present 
a  pathognomonic  picture.  The  distress  manifested  when 
attempts  are  made  to  eat,  especially  anything  which  has  a 
stimulating  effect  on  the  salivary  glands,  is  one  of  the  best 
differentiation  tests  between  acute  and  chronic  salivary  ade- 
nitis. Chronic  mucopurulent  inflammation  of  the  glands  and 
ducts  presents  some  very  interesting  clinical  symptoms. 

The  writer  had  under  his  care  a  few  years  since  a  woman 
about  seventy  years  of  age,  a  person  of  very  rare  intelligence. 
She  stated  that  she  had  suffered  for  many  years  from  chronic 
inflammation  of  all  three  of  her  salivary  glands  and  ducts. 
"During  the  course  of  almost  every  week  the  ducts  would  be- 
come occluded,  the  glands,  especially  the  parotids,  would 
swell  to  a  large  size,  and  after  a  few  days  of  intense  agony, 
the  ducts  would  become  open  and  the  intense  and  distressing 
symptoms  would  practically  disapper.  A  peculiar  discharge 
issued  from  the  openings  of  the  ducts.     I  present  herewith 

*Read  at  the  Seventeenth  Annual  Meeting  of  the  American  Laryn- 
gological,  Rhinological  and  Otological  Society,  June  1st  to  3d,  1911,. 
Atlantic  City,  New  Jersey. 
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a  drawing  of  the  microscopic  findings,  which  demonstrates 
a  number  of  eosinophils.  While  she  remained  under  my 
care  the  attacks  were  prevented  by  the  systematic  dilatation  of 
the  ducts,  and  the  use  of  astringents  and  germicidal  injec- 
tions. I  had  a  set  of  probes  made  for  her,  which  she  success- 
fully used  in  the  ducts  and  which,  in  a  large  measure,  pre- 
vented the  return  of  the  most  distressing  symptoms. 

I'here  is  another  type  of  symptoms  which  is  presented  in 
cases  of  chronic  suppuration,  with  necrotic  changes  in  the 
gland,  especially  after  typhoid  fever.  Pus  and  necrotic  debris 
issue  from  the  ducts,  and  the  general  condition  is  most  pro- 
foundly depressed.     The  case  occasionally  ends  in  death. 

The  most  frequent  disease  of  the  salivary  system  is  caused, 
in  the  writer's  opinion,  by  some  of  the  forms  of  socalled 
gouty  diathesis.  The  symptoms  vary  from  undefined  pains 
beneath  the  tongue  and  lower  jaw,  and  in  the  throat  and 
neck,  to  localized  swelling  and  pain  in  a  certain  gland  or  a 
part  of  a  duct,  the  latter  being  caused  by  a  deposit  of  calcare- 
ous or  gouty  material.  '  These  symptoms  are  usually  tran- 
sitory, and  make  their  appearance  and  subside  with  the  phe- 
nomenon of  uric  acid  explosion. 

Ranula  or  cystic  dilatation  of  one  of  the  ducts  usually  ap- 
pears at  the  side  and  end  of  the  tongue  in  the  region  of  the 
ducts  of  Rivini  and  Bartholin.  When  not  relieved  by  punc- 
ture or  dilatation  of  the  duct,  they  become  so  large  that  the 
tongue  is  forced  against  the  roof  of  the  mouth  and  back- 
ward into  the  oropharynx  far  enough  to  threaten  the  patient 
with  suffocation.  At  times,  a  cystic  cavity  forms  in  one  of 
the  lower  glands  and  extends  downward  toward  the  hyoid  bone 
or  backward  beneath  the  glossoepiglottic  area.  Special  care 
must  be  used  to  differentiate  these  from  the  thyroglossal  cysts. 
Calcareous  concretions  present  some  of  the  most  obscure  and 
perplexing  symptoms  when  they  form  within  the  gland.  The 
irritation  causes  the  gland  to  enlarge,  and  the  tense,  fibrous 
network  seems  to  grapple  the  stone  "with  a  network  of  steel." 
The  symptoms  of  spasmodic  pain  and  gradual  enlargement 
terminate  in  an  extensive  and  hard  infiltration  and,  without 
surgical  treatment,  forms  a  fistulous  opening  into  the  mouth 
or  externally  on  the  neck.  These  extreme  cases  present  the 
clinical  features  of  cancer,  and  have  been  so  diagnosed  by 
skillful  surgeons,  in  two  cases,  which  afterwards  came  under 
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the  writer's  care.  Fistulse  form  from  wounds  and  injuries- 
to  the  ducts  and  glands,  and  are  associated  with  stubborn 
symptoms  of  discharge  upon  the  external  surface  or  into  the 
tissues  of  the  mouth,  throat  or  neck. 

Failure  to  make  a  correct  diagnosis,  in  the  early  stages  of 
disease  of  the  salivary  apparatus,  occurs  much  more  fre- 
quently than  it  should.  The  technic  required  does  not  seem 
to  be  appreciated  as  it  should  be.  A  patient  will  suffer  for 
years  from  the  gradually  increasing  formative  process  of  a 
calcareous  concretion,  and  be  repeatedly  turned  away  by  his 
physicians  as  a  neurotic  crank.  These  salivary  ducts,  except 
those  of  Rivini  and  Bartholin,  can  be  explored  with  the  set 
of  probes  herewith  presented.  A  needle,  which  is  not  very 
brittle,  has  enabled  the  writer  to  detect  chalky  material  em- 
bedded in  the  gland  or  duct.  After  cocainizing,  locally  and 
hypodermatically,  the  needle  is  placed  in  a  needle-holder,  at 
right  angles  to  the  shaft,  and  made  to  penetrate  the  suspected 
area.  The  grating  feeling,  caused  by  the  moving  contact  of 
the  end  of  the  needle  and  the  hard  substance,  is  pathognomonic.- 
Small  tumors,  especially  of  the  maligant  type,  should  be  re- 
moved at  once  for  microscopic  examination,  as  this  is  the 
only  way  that  w-e  can  confirm  a  provisional  diagnosis  of  cancer 
before  it  is  too  late.  The  writer  has  had  X-ray  plates  taken, 
which,  he  believes,  in  the  case  of  large  stones,  will  be  most 
valuable,  although  they  have  not  as  yet  proved  entirely  satis- 
factory. 

Microscopic  and  chemical  tests  of  secretions  from  the 
ducts,  glands  and  cysts  promise  much  in  the  way  of  aid  in 
making  a  correct  diagnosis.  They  should  differentiate  be- 
tween the  contents  of  a  salivary  and  a  thyroglossal  cyst,  and 
this  is  extremely  important,  as  the  surgical  procedure  for 
either  case  would  not  succeed  if  used  for  the  other. 

Bimanual  examinations  have  been  most  useful.  With  one 
index  finger  in  the  floor  of  the  mouth  and  the  other  under 
the  lower  jaw,  the  size  and  other  physical  conditions  of  the- 
sublingual  and  submaxillary  ducts  and  glands  can  be  approx- 
imately determined. 

46  West  38th  Street. 
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TREATMENT    OF    DISEASES    OF    THE    SALIVARY 
APPARATUS.* 

By  Joseph  C.  Beck,  M.  D., 

Chicago. 

In  discussing  the  treatment  of  the  salivary  apparatus  it  is 
not  only  necessary  to  understand  fully  the  anatomy,  physi- 
ology and  diagnosis,  but  also  the  etiology  and  pathologic  con- 
ditions which  must  be  taken  in  account  in  order  to  comprehen- 
sively treat  the  subject.  Since  these  two  topics  are  not  taken 
up  separately  in  this  symposium,  I  take  the  liberty  of  simply 
mentioning  them  when  necessary.  The  management  of  dis- 
eases of  the  salivary  apparatus,  like  many  of  the  borderline 
subjects,  is  at  the  present  time  still  in  the  hands  of  prac- 
titioners of  various  special  branches,  as  the  dentist,  oral 
surgeon  or  stomatologist,  general  surgeon,  lar>ngologist  and 
pediatrician;  consequently  in  gathering  up  the  various  opin- 
ions from  these  sources  there  are  many  varieties  of  treatment 
and  some  very  contradictory  statements. 

The  first  group  of  conditions  to  be  treated  comprises  affec- 
tions in  which  the  salivary  secretions  are  changed  in  quantity 
and  are  designated  as  symptoms  rather  than  diseases. 

PTYALISM  OR  SALIVATION. 

This  condition,  which  is  characterized  by  excessive  secre- 
tion, is  present  in  the  following  conditions: 

1.  Dentition  in  children. 

2.  Mercurial  intoxication. 

3.  Intoxication  from  other  drugs,  as  jaborandi,  pilocarpin, 
iodin,  copper,  curare,  lead,  nicotin,  physostigmin. 

4.  Irritation  during  examinations  and  treatment  of  the 
teeth,  mouth  and  throat. 


♦Read  at  the  Seventeenth  Annual  Meeting  of  the  American  Laryn- 
gologlcal,  Rhinologlcal  and  Otological  Society,  June  1st  to  3d,  1911,. 
Atlantic  City,  New  Jersey. 
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5.  Irritation  of  the  chorda  tympani,  facial,  glossopharyn- 
geal, trigeminal  and  sympathetic  nerves. 

6.  Facial  neuralgia  in  diseased  teeth  and  ears. 

7.  Diseases  of  the  nervous  system,  as  bulbar  paralysis, 
postdiphtheritic  paralysis,  microcephalous  and  paralysis 
agitans ;  mental  diseases,  as  grave  neurasthenia,  melancholia 
and  hysteria. 

8.  Gastrointestinal  disturbances,  intestinal  worms. 

9.  Urinary  disturbances. 

10.  Sexual  disturbances  in  men. 

11.  Blood  diseases,  as  severe  anemia  and  chlorosis. 

12.  Pregnancy. 

13.  General  tuberculosis. 

The  treatment  must  be  directed  primarily  to  the  cause ;  how- 
ever, some  general  mode  of  treatment  can  always  be  insti- 
tuted. In  the  first  place  the  skin  must  be  made  to  act  as  well 
as  the  other  emunctories,  as  kidneys  and  intestine,  by  laxa- 
tives, diuretics  and  diaphoretics.  Large  quantities  of  water 
should  be  given  and  massage  friction  of  the  skin  is  very 
helpful. 

To  control  the  secretion,  opium  or  morphin,  chloral,  bro- 
mids,  atropin  or  belladonna,  valerian,  antipyrin  and  cocain 
have  been  employed  with  more  or  less  success.  Locally, 
painting  the  surfaces  of  the  mouth  about  the  outlets  of  the 
glands  with  pyoctanin,  1-1000,  as  well  as  other  astringent 
mouth  washes,  as  alum,  tannic  acid,  glycerin,  are  advised. 
The  diet  should  receive  the  strictest  attention,  as  such  patients 
lose  rapidly  in  weight  from  the  constant  loss  of  fluid.  Besides 
they  may  have  gastrointestinal  disturbances  on  account  of  the 
material  interference  with  the  conversion  of  the  starchy  food. 
Starchy  food  should  be  withheld  to  a  marked  extent. 

APTYALISM DRY   MOUTH  OR  XEROSTOMIA. 

In  this  condition  we  have  a  marked  deficiency  of  the  secre- 
tion and  this  may  be  unilateral  or  bilateral.  It  is  found  under 
the  following  circumstances : 

1.  Poisoning  from  atropin,  diuretin,  nicotin,  arsenic,  co- 
cain, acid?  and  alkalies. 

2.  Paralysis  of  the  facial  and   sympathetic  nerves. 

3.  In  cases  of  marked  diuresis,  as  diabetes  mellitus,  dia- 
betes insipidus,  chronic  Bright's  disease. 
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4.  Hysterical  diuresis  and  following  severe  fright  and  shock. 

5.  Very  high  temperature. 

6.  In  severe  sweats. 

7.  Severe  diarrhea,  as  cholera,  colitis,  etc. 

8.  Obstructions  to  the  outlets  of  the  glands,  as  strictures, 
stones  and  tumors. 

9.  In  very  old  people,  when  a  gland  has  atrophied,  and  fol- 
lowing a  violent  suppurative  destructive  process  of  the 
glands. 

Like  in  ptyalism,  the  treatment  must  first  be  directed  to 
the  cause  and  only  symptomatically  may  we  assist  some  of 
these  conditions.  The  use  of  irritant  drugs  to  the  salivary 
apparatus,  as  rhubarlD,  tincture  spilaulis,  tincture  pyrethri, 
are  recommended.  The  galvanic  current  by  the  use  of  a  fine 
silver  probe,  introducing  one  pole  into  the  opening  or  duct  and 
the  other  to  the  cervical  region  or  salivary  gland,  has  been 
found  of  ser\nce.  Internal  administration  of  pilocarpin  for 
a  long  period  is  reported  to  be  of  benefit. 

PAROTITIS    EPIDF.MICA. 

This  is  a  manifestation  of  a  specific  infectious  disease 
otherwise  known  as  mumps  and  usually  self-limited;  most 
of  the  symptoms  disappear  in  two  weeks.  It  may  at  times  be 
complicated  by  abscess  in  the  gland,  affection  of  the  testes 
or  knee  joints.  Very  interesting  is  the  parotitis  secondary 
to  orchitis  in  the  male,  and  ovarian  disease  or  oophoritis  in 
the  female. 

The  other  salivary  glands  may  also  be  involved  in  these 
affections. 

Treatment. — Pilocarpin  is  considered  a  specific.  Local  ap- 
plication of  ice,  tincture  of  iodin,  iodoform  and  ichthvol  col- 
lodion.    If  abscess  forms,  early  incision  is  imperative. 

SIALODOCHITIS. 

Acute  infection  of  the  ducts  and  glands.  (Tumor  salivalis.) 
This  condition  is  frequently  seen  following  acute  stoma- 
titis in  acute  infectious  diseases ;  there  is  a  stoppage  of  the 
openings  and  larger  ducts  with  mucofibrinous  plugs  and  very 
small  seeds,  as  from  poppy,  blackberries  and  raspberries.  It 
may  be  complicated  by  suppuration. 

The  treatment  is  prophylactic.     The  mouth  should  be  kept 
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in  good  condition,  free  from  such  foreign  bodies.  If  they 
enter,  then  it  is  necessary  to  dilate  the  opening  and  express 
whatever  blocks  the  duct.  This  is  followed  by  the  relief  of 
the  symptoms  of  distention.  There  are  recurrent  attacks 
which  must  be  treated  the  same  way  in  order  to  prevent  sup- 
puration, cyst  formation,  or  abscess. 

ACUTE     SUPPURATION     OF    THE    SALIVARY    GLAXDS    AND    DUCTS, 

ABSCESS. 

This  condition  frequently  follows  the  acute  infectious  dis- 
eases of  the  severer  forms,  particularly  typhoid  fever,  scarlet 
fever,  measles,  pneumonia,  erysipelas,  puerperal  sepsis,  pye- 
mia, small-pox,  cholera.  Again  after  ovariotomy  severe  cases 
have  been  observed. 

Salivary  calculi,  dental  caries  with  periostitis  of  the  lower 
jaw,  necrosis  of  the  temporal  and  parietal  bone,  chronic  otor- 
rhea are  frequently  the  cause  of  an  acute  suppuration  in  the 
salivary  glands. 

yyeatment. — As  in  the  simple  inflammation,  the  prophy- 
lactic treatment  of  the  mouth  is  very  important  during  the 
height  of  the  acute  infectious  disease.  Attention  should  be 
directed  to  the  chronic  conditions  present  which  have  been 
mentioned.  As  soon  as  abscess  is  formed  it  should  be  incised 
and  drained  or  permanent  fistula  may  result  externally.  In 
the  incision  of  an  abscess  in  the  parotid,  it  must  be  remem- 
bered that  the  facial  termiinal  branches  may  be  injured,  re- 
sulting in  permanent  facial  paralysis ;  also  that  the  blood 
supply  is  very  much  greater  in  the  parotid  than  the  other 
salivary  glands,  and  that  hemorrhage  and  thrombosis  partic- 
ularly are  possible  complications. 

PHLEGMONOUS    INFLAMMATION    OF   THE   SALIVARY   GLANDS. 

As  a  complication  to  severe  infectious  diseases  and  violent 
acute  inflammation  of  the  mouth  there  occurs  such  rapid 
involvement  of  the  salivary  glands  that  they  may  break  down 
very  rapidly  and  rupture  spontaneously  externally  or  within 
the  mouth.  The  treatment  is  moist  dressing  externally,  local 
application  of  iodin  externally  as  well  as  the  mucous  mem- 
brane, and  early  opening  of  the  fluctuating  area.  These  cases 
are  invariably  followed  by  fistula. 
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ludwig's  angina. 

This  is  still  looked  upon  by  some  authors  as  a  violent  cel- 
lulitis of  the  iK'ck.  which  is  primarily  an  infection  of  the 
salivarv  glands,  t  )f  course  the  treatment  is  directed  to  the 
primary  source  of  infection  about  the  mouth  and  throat. 

SIMPLE     CHRONIC     HYPERTROPHY. 

Most  frequently  met  with  in  the  parotid  gland  following 
:t  >Lvere  attack  of  acute  inflammation  or  associated  with 
chronic  lead  poisoning.  Fatty  infiltration  into  these  glands 
has  also  been  observed.  The  treatment  is  by  means  of  mas- 
sage of  the  glands,  but  is  usually  of  very  little  benefit. 

CYSTS   AND   RAN  U LA. 

These  conditions  may  be  due  to  various  causes,  each  re- 
quiring dilTerent  treatment,  consequently  the  causative  fac- 
tors will  be  considered  primarily. 

If  calculus  be  the  cause  and  is  small,  then  one  may  dilate 
the  punctum  and  express  the  stone  through  the  natural  open- 
ing, although  this  is  rarely  to  be  accomplished.  More  fre- 
quently incision  is  made  over  the  stone  and  it  is  removed, 
either  allowing  the  fluid  to  drain  oft"  and  the  wound  to  heal 
by  itself  or  suturing  up  the  duct. 

In  case  i^he  obstruction  is  due  to  a  firm  plastic  exudative 
plug  and  obstruction  of  the  outlet,  persistent  dilatation  and 
expressing  the  fluid  may  be  followed  by  a  cure ;  however, 
this,  like  the  cystic  formations  following  cicatricial  obstruc- 
tion, requires  more  radical  treatment.  In  the  cases  where 
the  duct  has  been  converted  into  a  large  thick  sack,  it  is  nec- 
essary to  resect  a  good  portion  of  its  firm  fibrous  wall  and 
establish  a  new  outlet.  It  is  well  to  employ  the  cautery, 
making  a  good  incision  and  keeping  it  open  by  a  sound  until 
healing  has  taken  place,  the  margins  of  the  opening  becom- 
ing covered  by  epithelium  which  cannot  close  up  again.  Plac- 
ing of  a  silk  suture  through  the  entire  thickness  of  the  sack 
close  by  the  natural  opening,  tying  the  same  very  firmly  so 
as  to  produce  necrosis  of  the  tissue  within  the  suture,  has 
been  followed  by  permanent  relief.  In  the  case  of  the  sublin- 
gual cyst  formation  it  is  best  to  remove  the  entire  cyst,  which 
can  be  done  through  the  mouth,  unless  this  cvst  communicates 
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with  the  thyroglossal  duct,  when  an  external  operation  is  re- 
quired in  order  to  prevent  recurrences.  In  those  cases  the 
entire  gland  is  best  resected  or  persistent  fistula  with  infec- 
tion may  be  present. 

Sometimes  the  cyst  is  incised  and  the  margins  are  sutured 
to  the  mucous  membrane  of  the  mouth  so  as  to  establish  a 
permanent  opening. 

The  injection  of  a  solution  of  iodin,  zinc  chlorid  and  car- 
bolic acid  into  the  cyst  wall  has  also  been  successfully  em- 
ployed ;  they  are  especially  recommended  in  cases  where  the 
parotid  gland  is  involved,  since  operation  about  this  gland  is 
frequently  followed  by  facial  paralysis  and  hemorrhage,  with 
sepsis  and  permanent  fistulae.  If  one  is  compelled  to  operate 
on  a  cyst  of  the  parotid  gland,  it  should  be  done  by  blunt 
dissection,  rapidly  as  possible  with  incisions  in  the  direction 
of  the  course  of  the  facial  nerve  trunk,  namely,  horizontally 
and  below  the  lobule  of  the  ear. 

In  the  case  of  cyst  of  the  submaxillary  gland  it  is  not  so 
difiicult,  for  one  may  operate  from  the  floor  of  the  mouth 
or  below  the  lower  jaw  without  injury  to  any  vital  structures, 
even  the  extirpation  of  the  gland  may  be  performed  with  com- 
parative ease.  Long  persistent  cyst  formation  in  the  glands 
has  been  followed  by  atrophy  with  secondary  absorption  of 
the  cystic  fluid,  an  ideal  condition  to  wait  for,  if  statistics 
could  bear  this  fact  out  and  if  secondary  infection  with  ab- 
scess and  fistula  formation  did  not  take  place. 

There  is  a  form  of  ranula  which  has  nothing  to  do  with 
the  salivary  apparatus,  namely,  a  cyst  of  the  mucous  glands ; 
this  is  therefore  not  to  be  considered  in  this  paper. 

RECURRENT    ENLARGEMENT 

of  gland  without  any  apparent  permanent  pathologic  condi- 
tion. 

Following  the  formation  of  fibrous  plugs,  which  are  easily 
expressed  by  manipulation,  the  symptoms  entirely  disappear. 
There  is  a  case  on  record  without  the  presence  of  these  plugs 
and  any  other  obstruction,  claimed  to  be  due  to  a  spasmodic 
action  of  the  duct  near  its  outlet. 

AIR  TUMORS  IN  THE  SALIVARY  DUCTS. 

From  excessive  blowing  up  of  the  cheeks,  air  enters  these 
ducts  and   forms  a   crepitating  swelling  which   rapidly  sub- 
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sides  when  a  small  probe  or  canula  is  passed  into  the  open- 
ings and  gentle  massage  toward  them  is  performed.  In  one 
case  incision  was  necessarj'  to  let  the  air  out. 

CHRONIC   GRAXLI.OMAS   OF   THE    SALIVARY    APPARATUS. 

Actinomvcosis,  lues  and  tuberculosis  in  any  stage  are  very 
rare  and  the  treatment  is  based  on  the  general  principles  of 
these  affections.  The  one  chronic  granuloma  quite  frequent 
in  the  glands  is  the  simple  chronic  infection  associated  fre- 
quently with  stone  or  fistula,  and  this  subject  will  be  treated 
under  a  separate  part. 

XEOPLASMS. 

The  most  frequent  benign  neoplasms  found  in  these 
glands,  especially  the  parotid,  are  the  chondromata.  ^lixed 
tumors,  as  myxochondroma,  fibromyxochondroma,  are  next 
in  frequency.  In  the  malignant,  the  carcinoma  is  more  fre- 
quently found  than  the  sarcoma,  and  when  present  it  is  usu- 
ally of  slow  growth  while  confined  above  the  deep  firm  capsule 
or  fascia  of  the  parotid.  Pathologically  it  belongs  to  the 
scirrhous  types.  In  the  case  of  the  sarcoma,  it  is  usually 
admixed  with  the  above  mixed  forms. 

In  regard  to  the  management  of  neoplasms,  we  must  con- 
sider (1)  benign  growths,  (2)  operable  malignant  growths 
and  (3)   inoperable  malignant  growths. 

1.  Benign  Growths. — If  located  in  the  sublingual  or  sub- 
maxillary glands,  it  is  best  to  remove  the  gland  with  the 
tumor,  since  the  operation  is  thoroughly  facilitated  and  com- 
plications such  as  infection,  fistula,  recurrence  and  malig- 
nancy are  prevented.  When  located  in  the  parotid  gland,  the 
procedure  should  be  the  attempt  to  remove  the  tumor  with- 
out removal  of  the  gland,  on  account  of  the  location  of  the 
facial  nerve  within  it.  If  some  of  the  fibers  of  this  nerve 
are  within  the  tumor,  then  an  attempt  should  be  made  to 
dissect  them  in  order  to  prevent  paralysis  of  that  particular 
branch. 

As  previously  stated,  in  all  operations  on  the  parotid  the 
incision  should  be  made  horizontally,  parallel  to  the  course 
of  the  root  and  branches  of  the  nerve. 

It  is  recommended  that  a  tongue  shaped  flap  be  made  with 
its  base  toward  the  zygoma  as  far  dow^n  as  the  angle  of  the 
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lower  jaw,  in  order  to  thoroughly  expose  the  socia  parotidis. 
In  regard  to  neoplasm  of  the  ducts  and  puncta,  the  at- 
tempt should  be  made  to  preserve  as  much  as  possible  of  the 
mucous  membrane  of  the  mouth  in  order  to  re-establish  as 
nearly  a  normal  passage  as  possible. 

2.  Operable  Malignant  Grozvths. — The  same  rules  apply  to 
the  malignant  growths  of  the  glands,  except  that  if  there  be 
any  associated  enlarged  lymph  glands  they  should  be  thor- 
oughly removed.  In  the  parotid  gland  it  is  imperative  in  the 
removal  of  the  malignant  growth  to  preserve  the  parotid  fas- 
cia, which  is  a  part  of  the  deep  cervical  fascia ;  in  fact,  rather 
to  allow  a  portion  of  the  tumor  to  remain,  for  when  once  its 
fascia  is  permeated  rapid  metastasis  and  spreading  occur.  In 
case  of  malignant  disease  of  the  ducts,  wide  excision  is  rec- 
ommended, with  subsequent  X-ray  treatment. 

3.  Inoperable  Tumors. — Once  the  deep  structures  have  be- 
come involved  and  secondary  metastasis  formed  the  removal 
of  the  growth  can  only  be  palliative  and  should  be  done  to 
relieve  severe  pressure  pains.  Usual  palliative  measures  should 
also  be  employed,  as  morphin.  X-ray,  etc. 

SUBLINGUAL   GLAND. 

(a)  Internal  method.  This  may  be  attacked  through  the 
mouth,  lifting  the  tongue,  separating  the  mucous  membrane 
along  the  floor  of  the  mouth  from  one  side  to  the  other 
across  the  frenum.  This  will  expose  both  sublingual  glands. 
The  tumor  is  then  completely  exposed,  and  if  suspected  to  be 
malignant,  or  if  both  glands  appear  to  be  involved,  both  should 
be  romoved. 

(b)  External  method.  An  incision  is  made  along  the  lower 
border  of  the  lower  jaw  two  inches  on  each  side  of  the  sym- 
physis menti.  The  skin  and  subcutaneous  tissue  are  dissected 
downwards,  exposing  the  geniohyoglossus  muscles,  which  are 
severed,  thus  exposing  the  gland  and  tumor.  The  same  rule 
applies  as  to  removal  of  one  or  both  glands  as  laid  down  in 
describing  the  internal  operation. 

SUBMAXILLARY    GLAND. 

This  region  is  best  exposed  by  the  external  route.  A  cur- 
vilinear incision  with  its  convexit}^  downward  is  made  from 
the  angle  of  the  low'er  jaw  to  the  symphysis  menti.  the  lower 
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point  being  on  a  level  with  the  hyoid  bone.  This  flap  is  dis- 
sected up,  exposing  a  triangle  formed  by  the  two  bellies  of  its 
digastric  muscle  and  lower  border  of  lower  jaw.  It  is  nec- 
essary sometimes  to  ligate  and  sever  the  facial  vessels,  al- 
though they  may  simply  be  retracted.  The  muscles  of  the 
floor  of  the  mouth  are  now  cut,  when  the  gland  and  tumor 
will  be  exposed,  dissected  and  removed.  The  muscles  are 
then  reunited. 

P.\ROTID    GLAND. 

This  technic  has  been  mentioned  above,  but  attention  is 
again  directed  to  the  fact  that  the  operation  should  be  limited 
to  the  tumor  and  only  that  portion  of  the  gland  which  can 
be  removed  without  danger  to  the  facial  ner\'e  or  deep  fascia. 

CALCULL 

In  regard  to  prophylaxis  and  preventive  treatment,  one 
should  have  a  clear  idea  as  to  the  etiology  of  this  affection. 
It  is  claimed  that  primarily  there  is  an  infection  of  the  ducts, 
secretions  becoming  inspissated  and  deposits  of  calcium  salts 
occurring.  Therefore  thorough  hygiene  of  the  mouth  and 
teeth,  especially  in  cases  of  simple  stomatitis  and  that  asso- 
ciated with  infectious  diseases,  is  necessan,-.  There  is  nothing 
in  the  literature  that  I  could  find  regarding  a  solvent,  general 
or  local,  for  these  calculi.  If  a  calculus  is  small  and  located 
in  the  duct,  one  should  attempt  to  dilate  the  punctum,  event- 
ually introducing  some  sterile  oil  or  glycerin  and  expressing 
the  stone  through  the  natviral  opening  of  the  duct.  Again, 
the  punctum  may  be  incised  under  local  anesthesia  to  facili- 
tate this  expression.  Probably  a  more  rational  and  oft  prac- 
tic^d  method  is  the  incision  of  the  duct  over  the  stone,  remov- 
ing it  through  this  incision  by  means  of  forceps  and  either 
allow  the  opening  to  heal  by  itself  or  to  insert  a  suture. 
Sliould  one  or  more  calculi  be  located  in  gland  proper,  then 
an  attempt  should  be  made  to  remove  it  through  the  mouth 
if  in  the  sublingual,  and  externally  if  in  submaxillary  or  paro- 
tid, by  incising  where  stone  is  felt,  in  order  to  prevent  infec- 
tion and  fistula.  When  the  stone  in  the  gland  has  existed 
for  a  long  time  and  has  caused  infection  with  secondary  ab- 
scess formation,  removal  in  the  case  of  sublingual  and  sub- 
Tnaxillary  glands  has  been  recommended.     However,   in  the 
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parotid  the  same  rule  holds  as  given  in  considering  neoplasm^ 
namely,  removal  of  stone  and  drainage. 

SALIVARY    FISTULA. 

Some  of  the  important  causes  of  fistula  have  already  been 
mentioned,  as  abscesses,  cyst,  neoplasm,  stones  and  trau- 
matism. 

There  is  one  particular  cause  of  fistula  that  I  would  like 
to  mention,  namely,  that  produced  in  performing  facial  an- 
astomosis. This  is  due  in  many  cases  to  faulty  technic  in 
using  sharp  retractors  when  pulling  the  gland  forward. 

The  failure  of  the  fistula  to  heal  spontaneously  is  due  to 
the  pathologic  change  in  the  formation  of  an  epithelial  lined 
tract  communicating  between  the  secretory  gland  and  the 
skin. 

Owing  to  the  difficulty  of  curing  this  condition  many  meth- 
ods have  been  devised,  but  I  shall  mention  only  those  which 
in  my  experience  and  judgment  give  the  best  results. 

In  treating  salivary  fistula  one  must  consider,  first,  those 
of  the  gland  proper,  which  may  be  of  either  the  parotids,  sub- 
maxillary and  sublingual,  and  second,  those  of  Steno's  (paro- 
tid) duct.  Of  the  latter  we  must  consider  again  whether  the 
fistula  is  in  that  part  of  the  duct  between  the  gland  and  an- 
terior border  of  the  masseter  muscles  or  beyond  it. 

In  the  cases  of  persistent  salivary  fistula  of  the  sublingual 
and  submaxillary  glands,  which,  after  all  the  causes,  as 
strictures,  stones,  etc.,  have  been  removed,  fail  to  close  after 
cauterization,  they  should.be  eradicated  by  the  removal  of 
the  glands.  The  technic  has  already  been  described  in  the 
subject  of  tumors. 

In  fistula  of  the  parotid  it  is  possible  only  to  cauterize  or 
remove  that  portion  of  the  gland  which  does  not  contain  any 
facial  nerve  fibers. 

Fistula  of  the  Duct. — Fistulae  from  one  of  the  subbranches 
deeply  located  or  of  the  duct  itself  as  far  as  the  anterior  bor- 
der of  the  masseter  muscle,  must  be  closed  by  cautery  or  par- 
tial resection  of  the  gland,  since  the  reestablishment  of  a  com- 
munication with  the  distal  end  or  turning  inwards  into  the 
buccal  cavity  is  impossible  and  impracticable.  Fistula  due 
to  the  afifection  of  the  distal  end  gives  much  more  promise 
for  a  cure. 
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An  ideal  method  is  to  dissect  the  distal  and  proximal  ends 
of  the  ^uct,  freshening  the  edges  and  reuniting  them.  It  is, 
of  course,  necessary  in  all  cases  to  see  that  the  passage  of  the 
distal  end  is  free  and  unobstructed.  When  the  distal  end 
appears  too  short  to  be  united  with  the  proximal,  the  mucous 
membrane  of  the  buccal  surface  may  be  incised  in  a  cres- 
centic  manner  in  front  of  the  papilla,  which  will  permit  ap- 
proximation. 

The  dilatation  of  both  ends  of  the  duct  and  the  placing  of 
two  fine  threads  of  catgut  within  the  lumen  from  papilla'to 
the  gland  will  tend  to  make  the  saliva  flow  into  mouth  and 
permit  closure  of  the  fistula. 

Dissection  of  the  duct  about  the  fistula  for  some  distance, 
attempting  to  suture  about  the  fistula  so  as  to  close  the  duct 
and  then  covering  over  defect  by  a  suitable  skin  flap  from 
the  cheek  is  also  recommended. 

When  the  proximal  end  is  long  enough  to  be  dissected  as 
far  as  the  masseter  muscle,  then  this  should  be  done  and  care- 
fully sutured  into  the  mucous  membrane  of  the  buccal  cavity, 
making  the  course  of  the  saliva  in  that  direction.  The  cheek 
wound  may  be  left  to  heal  by  granulation  or  freshened  and 
sutured,  eventually  being  closed  by  a  plastic  flap. 

One  of  the  most  satisfactory  methods  to  close  a  fistula  is 
as  follows:  Pass  a  double  armed  silk  or  wire  suture,  em- 
ploying straight  needles,  from  without  inwards  about  the 
opening  of  the  fistula  and  let  the  two  ends  come  out  on  the 
inner  buccal  surface  about  one-eighth  inch  apart.  By  draw- 
ing and  tying  this  suture  firmly  together,  all  the  tissues  with- 
in it  will  slough  and  will  turn  the  fistula  inwards.  The  slough- 
ing channel  becomes  covered  with  epithelium.  The  oI3  site 
of  the  fistula  is  freshened  and  permitted  to  close. 

Another  similar  method  is  to  pass  a  small  trocar  end  canula 
from  the  fistula  through  the  cheek  obliquely  forward  and 
downwards.  Remove  the  trocar  end,  passing  some  small 
India  rubber  tubing  within  the  canula.  The  canula  is  now 
removed,  leaving  the  rubber  tubing  for  a  week  or  two.  The 
outer  as  well  as  the  inner  ends  of  this  tubing  are  daily  cut 
oflF  so  that  the  fistula  may  be  closed,  making  the  saliva  run 
along  the  rubber  tubing  until  a  permanent  channel  is  formed, 
"svhen  the  tubing  is  left  out. 
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CASE  REPORTS. 

Case  1. — Acute  Toxic  Parotitis.  Mr.  O.,  34  yem^s  old, 
had  a  Hunterian  chancre  five  years  ago,  and  was  subsequently 
treated  with  antispecific  remedies.  While  taking  about  sixty 
grains  of  potassium  iodid  three  times  daily  for  a1x)ut  a  week, 
he  suddenly  developed  a  double  facial  paralysis,  for  which 
condition  he  was  referred  to  me  by  Dr.  Lieberthal. 

Examination. — The  facial  expression  was  that  of  a  frozen 
face ;  he  could  not  move  a  single  muscle  on  both  sides  of  his 
face  supplied  by  the  seventh  nerve.  His  conjunctivae  were 
markedly  injected  and  there  appeared  to  be  a  lack  of  salivary 
flow.  Some  swelling  of  both  parotid  glands,  and  some  diffi- 
culty in  opening  the  lower  jaw.  There  was  absence  of  any 
central  or  ear  lesion  to  account  for  this  facial  paralysis,  as 
well  as  the  absence  of  any  involvement  of  any  other  cranial 
nerves.     The  chorda  tympani  was  not  involved. 

Diagnosis. — Acute  edema,  or  inflammation  of  both  parotids, 
with  compression  of  the  facial  nerves,  most  probably  due  to 
the  potassium  iodid.  The  patient  recovered  within  t\\o  weeks 
after  withholding  the  iodids  and  the  application  of  a  mild  gal- 
vanic current. 

C.\SE  2. — Recurrent  Sw^elling  of  Parotid.  Air.  H.  very  fre- 
quently, eight  to  ten  times  a  year,  has  swelling  of  the  face 
on  one  or  the  other  side,  followed  by  chills  and  fever,  and  a 
tense  feeling  which  finally  terminates  in  severe  shooting  pain 
about  the  ear.  This  condition  has  been  present  for  the  last 
four  years. 

Examination  During  Attack. — On  the  left  side  of  the  face, 
in  the  parotid  region,  is  a  swelling  that  is  greatest  between 
the  angle  of  the  jaw  and  mastoid  tip.  The  mouth  cannot  be 
opened  except  partially.  There  is  no  evidence  of  pathologic 
condition  in  the  mouth,  but  the  site  of  the  papilla  of  the  duct 
appears  dry.  Attempt  at  expression  of  the  duct  is  followed 
by  some  thick  secretion  and  some  saliva.  Cocain  and  adrena- 
lin and  dilatation  with  sounds  are  followed  by  more  saliva, 
but  no  evidence  of  any  stone. 

Treatment. — At  first  the  same  procedure  was  employed  in 
diagnosis,  as  cocain  and  adrenalin,  expression  of  tlie  duct 
and  the  introduction  of  sounds  prevented  the  full  development 
of  an  attack,  but  subsequently  even  sounding  became  unnec- 
essary by  the  following  procedure :     As  soon  as  the  patient 
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had  the  feeling  of  inability  to  open  the  mouth  freely,  he  was 
directed  to  use  a  very  hot  mouth  wash  of  salt  solution,  then 
gentle  massage  of  the  Steno's  duct,  and  the  application  of  a 
solution  to  the  punctum  of  cocain,  two  per  cent,  in  adrenalin 
1-1000.  Last  year  he  had  only  one  attack  requiring  instru- 
mentation. 

Case  3. — Recurrent  Swelling  of  Parotid.  Mrs.  C,  48 
years  of  age.  has  symptoms  of  the  menopause.  For  the  past 
six  months  about  the  time  that  she  should  menstruate  she 
has  a  bilateral  swelling  of  the  parotid  glands,  and  at  one 
time  the  one  submaxillary  gland  was  also  sw^oUen.  Aside 
from  the  discomfort  of  a  swollen  face,  she  has  no  incon- 
venience from  this  trouble.  In  two  or  three  days  the  entire 
swelling  disappears,  regardless  of  local  application  or  general 
treatment.  The  flow  of  saliva  does  not  seem  to  be  interfered 
witli. 

Case  4. — Ranula.  Emma  L..  4  years  old,  was  brought  to 
me  with  a  history  that  during  the  past  tw^o  weeks  a  swelling 
had  developed  under  the  tip  of  the  tongue,  more  on  the  left 
side.  This  swelling  was  constantly  increasing,  causing  the 
child  considerable  difficulty  in  speaking,  and  since  the  child 
was  a  mouth  breather,  she  liad  some  difficulty  in  breathing.  It 
did  not  appear  to  cause  the  child  much  pain. 

Examination  shows  a  poorly  nourished  child  with  bad  teeth. 
On  the  floor  of  the  mouth,  under  the  tip  of  the  tongue,  more 
prominent  to  the  left,  was  a  smooth  swelling  about  the  size  of 
a  walnut.  It  caused  the  child  to  hold  its  mouth  w4de  open 
and  the  tongue  was  displaced  upward.  The  tumor  felt  tense, 
but  was  not  painful  on  pressure.  It  looked  somewhat  in- 
flamed. The  openings  of  the  sublingual  and  submaxillary 
glands  could  not  be  made  out. 

Diagnosis. — Salivary  ranula  of  the  left  sublingual  gland. 

Treatment. — The  procedure  was  svtrgical.  Under  general 
anesthesia  an  incision  was  made  transversely  under  the  tip  of 
the  tongue,  carrying  it  farther  on  the  left  side.  This  incision 
gWent  through  the  mucous  membrane  alone  until  it  came  upon 
the  cyst  wall,  which  was  very  carefully  guarded  from  punc- 
ture. The  mucous  membrane  was  very  carefully  dissected,  and 
the  cyst  exposed.  In  the  attempt  to  free  it  from  its  firm 
attachment  to  the  gland,  it  ruptured,  and  a  viscid,  brownish  fluid 
escaped.  The  sac  was  now  thoroughly  removed  and  the  wound 
sutured.     The  result  was  uneventful. 
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Case  5. — Salivary  Retention  Cyst.  Mr.  Robert  W.  Fol- 
lowing the  scaling  treatment  of  salivary  deposits  by  his  dentist, 
he  developed  a  very  sore  mouth,  and  a  few  days  later  he  no- 
ticed a  swelling  under  his  tongue  on  the  left  side.  This  swell- 
ing very  rapidly  increased,  so  that  in  twenty-four  hours  it 
almost  filled  up  the  entire  left  side  of  his  mouth.  He  had  great 
difficulty  in  swallowing,  and  very  much  pain  of  a  lancinating 
character. 

Examination. — The  man  had  the  appearance  of  considera- 
ble prostration,  not  having  been  able  to  take  any  nourishment 
for  two  or  three  days.  A  fusiform  swelling  filled  up  the 
entire  left  side  of  the  floor  of  the  mouth.  Considerable  ten- 
derness on  pressure,  and  all  the  mucous  membrane  has  an 
acute  inflamed  appearance.  The  papilla  is  prominent  and 
swollen,  but  no  saliva  comes  out  nor  can  it  be  expressed.  He 
has  a  temperature  of  100°.  After  cocain  and  adrenalin  appli- 
cation, an  attempt  was  made  to  pass  a  fine  probe  through  the 
natural  opening,  but  it  was  impossible  to  do  so. 

Diagnosis. — Acute  stomatitis  and  plastic  closure  of  the  sub- 
maxillary outlet,  with  secondary  retention  of  secretion  in  the 
form  of  a  cyst. 

Treatment. — Through  the  entire  thickness  of  the  swelling 
a  small  incision  was  made  and  the  retained  saliva  let  out.  The 
relief  was  immediate,  but  this  opening  closed  and  the  symp- 
toms rapidly  reappeared.  The  natural  opening  could  not  be 
reestablished,  consequently  at  the  site  of  the  previously  formed 
incision  the  actual  cautery  point  was  introduced  and  an  open- 
ing made  about  one-sixteenth  of  an  inch  in  length.  This  did 
not  reunite  again,  and  the  patient  had  a  rapid  recovery. 

Case  6. — Abscess  of  Parotid.  Baby,  three  and  one-half 
years  old,  was  brought  to  the  clinic  on  account  of  a  painful 
swelling  on  the  left  side  of  its  face.  It  had  had  the  mumps 
a  few  days  before,  at  which  time  both  sides  of  the  face  were 
very  much  swollen. 

Examination  over  the  parotid  region  disclosed  a  swelling 
about  the  size  of  a  walnut,  which  was  extremely  tender  to  the 
touch,  fluctuating,  and  very  much  injected.  Some  lymphatic 
enlargement  on  the  left  side  of  the  neck  was  noted.  Temper- 
ature, 108°  F. 

Diagnosis. — Secondary  abscess  formation  in  the  parotid 
gland  following  severe  mumps. 
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Treatment. — Horizontal  incision  over  the  fluctuation  and 
blunt  opening  up  of  the  abscess,  when  about  one  dram  of 
thick  pus  escaped ;  a  cigarette  drain  was  introduced,  and  within 
ten  days  the  abscess  was  healed  without  any  salivary  fistula 
having  formed. 

Case  7. — Salivary  Calculus.  Mr.  B.,  27  years  old.  Re- 
ferred by  Dr.  Taylor  on  account  of  a  swelling  on  one  side  of 
the  face  below  the  lower  jaw,  which  swelling  would  not  dis- 
appear by  the  simple  expectant  treatment  for  a  period  of  two 
years.  It  was  frequently  diminished,  but  following  slight 
pains  radiating  towards  the  neck  and  shoulder,  it  would  in- 
crease to  a  larger  size. 

Examination. — In  the  submaxillary  region  was  situated  a 
swelling  the  size  of  a  hen's  egg,  freely  movable,  and  not  very 
tender.  The  outlet  of  the  duct  appeared  normal.  Passing  of 
the  probe  revealed  no  obstruction  or  stone,  and  a  normal  flow 
of  saliva  followed  the  removal  of  the  probe.  Elevating  the 
tongue-  and  placing  a  specially  cut  celluloid  photographic  film 
covered  by  the  usual  yellow  postoffice  paper  in  the  floor  of  the 
mouth  and  taking  a  radiogram,  revealed  a  calculus  within  the 
gland.  Another  radiogram,  glass  negative,  on  the  side  of  the 
neck,  confirmed  the  diagnosis. 

Treatment. — Incision  through  the  mucous  membrane  of  the 
mouth,  exposing  the  submaxillary  gland,  showed,  the  stone 
located  in  a  pocket  close  to  the  beginning  of  the  duct.  Incis- 
ing over  the  site  of  the  stone,  it  was  removed  and  not  sutured. 
The  greater  portion  of  the  mucous  membrane  wound  was  su- 
tured. There  followed  a  marked  reaction  in  the  cellular  tis- 
sues of  the  neck  with  subsequent  abscess  formation.  This  had 
to  be  opened  externally,  resulting  in  a  salivary  fistula  that  took 
seven  weeks  to  heal. 

Case  8. — Xeoplasm  of  Parotid.  Marcella  De  M.,  8  years 
old,  had  a  swelling  on  the  side  of  her  face  for  about  one  year, 
which  in  the  past  few  weeks  had  taken  on  a  more  rapid 
growth.  It  also  interfered  with  opening  the  mouth  to  the 
fullest  extent. 

Examination. — In  the  parotid  region  there  appeared  to  be 
a  tumor  the  size  of  a  large  walnut,  not  tender  to  the  touch. 
There  was  no  change  in  the  salivary  secretion  from  Stenson'-s 
duct.     X-ray  negative. 

Diagnosis. — Xeoplasm  or  cyst. 
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Operation. — An  incision  from  behind  the  ear  below  the 
lobule  and  forward  and  upward  on  the  face.  Dissecting  the 
skin  from  the  parotid,  it  was  found  that  the  gland  was  not 
pathologically  changed.  Working  from  above  downward,  it 
was  possible  to  separate  the  parotid  from  a  tumor  that  had  its 
own  distinct  fibrous  capsule,  and  which  was  intimately  con- 
nected with  the  ramus  of  the  lower  jaw  and  the  masseter  mus- 
cle. The  tumor  was  removed,  although  not  completely,  and 
the  wound  closed :  healing  by  primary  union.  The  histologic 
examination  proved  it  to  be  a  leiomyoma  or  a  nonstriated  mus- 
cle tumor.  Some  facial  paralysis  resulted,  but  this  subse- 
quently disappeared. 

Case  9.— Salivary  Fistula.  ■Mrs.  S.,  following  a  radical 
dissection  of  tubercular  glands  of  the  neck,  a  part  of  the  sub- 
maxillary salivary  gland  was  accidentally  removed,  and  sali- 
vary fistula  resulted.  This  refused  to  heal  after  several 
.months  of  cauterization  of  all  sorts.  It  finally  became  neces- 
sary to  extirpate  the  submaxillary  salivary  gland,  and  a  cure 
followed. 

Case;  10. — Salivary  Fistula.  ]\Ir.  C.  Following  the  facial 
nerve  anastomosis  for  cure  of  facial  paralysis,  a  salivary  fis- 
tula resulted  from  the  manipulation  of  the  parotid  gland  by 
the  use  of  sharp  retractors  which  should  not  have  been  used. 
Daily  application  of  twenty  per  cent  nitrate  of  silver  solution 
was  followed  by  the  closure  of  the  fistula  in  three  weeks. 

CasR  11. — Salivar\-  Fistula.  Air.  John  L.  Following  an 
encounter  in  which  he  was  stabbed  and  cut  about  his  face, 
there  resulted  a  salivary  fistula,  which  failed  to  heal  spon- 
taneously, and  local  application  of  nitrate  of  silver,  etc.,  had 
no  efl^ect.  Attempts  were  made  to  find  the  two  ends  of  the 
duct  for  suture,  but  owing  to  the  infiltration  this  was  im- 
possible. 

Trcatiucnt. — A  fine  wire  suture  was  passed  through  the  fis- 
tula into  the  mouth  and  twisted  firmly,  to  cause  sloughing  of 
the  tissues  contained  within  it.  In  ten  days'  time  the  suture 
w^as  loose  enough  to  be  removed,  and  the  external  fistula 
closed. 

Endotheliomata  are  neoplasms  that  have  a  tendency  to  de- 
velop in  the  salivary  glands,  especially  the  parotid.  These 
invariably   develop   into   malignant   growths. 
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FIBROMA  OF  THE  XASOPHARYXX,  WITH  REPORT 
OF  FOUR  CASES.* 

By  W.  B.  ChambKrlin,  M.  D., 

Clevklant). 

True  fibromata  of  the  nasopharynx  are  rare  tumors,  few 
•such  cases,  as  a  rule,  falHng  to  the  lot  of  any  one  operator. 
Ingals,  of  this  society,  in  a  rather  careful  review  of  the  lit- 
erature, has  reported  more  cases  than  any  other  single 
observer. 

These  tumors  have  their  origin  from  the  dense  fibrous  tis- 
sue covering  the  basillar  process  of  the  occiput,  the  middle 
lacerated  foramen,  the  under  surface  of  the  sphenoid,  the  first 
cervical  vertebra  and  the  sphenopalatine  fossa.  Escat,  of 
Toulouse,  however,  agrees  with  the  view  of  Jacques,  that  the 
origin  of  all  such  tumors  is  primarily  nasal,  the  most  frequent 
-ite  being  the  articulation  of  the  vomer  with  the  sphenoid, 
;ind  that  the  involvement  of  the  nasopharynx  is  in  all  cases 
secondary.  He  considers  the  contrary  view  as  due  to  the  fact 
that  the  cases  as  a  rule  are  seen  late  in  the  disease  or  on  the 
postmortem  table,  when  the  primary  focus  can  no  longer  be 
made  out.     This  view  is  not  held  by  other  observers. 

They  are  hard,  dense  tumors,  richly  supplied  with  blood 
vessels,  and  possessing  a  decided  tendency  toward  rapid 
growth.  Extension  is  usually  in  the  line  of  least  resistance, 
though  they  do  not  hesitate  to  invade  or  erode  any  tissue,  how- 
ever dense,  which  may  interfere  with  their  growth.  The  soft 
tissues  of  the  neck  and  face,  as  well  as  the  nose  and  its  acces- 
-OHk'  sinuses,  are  frequently  involved ;  while  the  growth,  if 
unchecked,  ultimately  invades  the  skull  cavity  itself.  These 
tumors  are  nonmalignant  in  that  they  do  not  form  metastases. 
From  their  location  and  because  they   so   frequently   invade 
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important  structures,  they  are  exceedingly  dangerous  to  life 
and  demand  destruction  or  removal.  The  base  of  attachment 
is  always  broad,  though  the  tendency  to  form  adhesions 
makes  it  difficult  at  times  to  distinguish  where  the  origin 
really  is.  The  nourishment,  however,  is  always  from  the 
point  of  original  growth  and  attachment.  Frequent  and  se- 
vere hemorrhages  are  common. 

According  to  Zarniko,  nasopharyngeal  fibromata  consist 
histologically  of  dense  fibrous  tissue  with  elastic  fibers  inter- 
mingled. Although  cells  are,  as  a  rule,  scarce,  there  are  fre- 
quent nests  of  new  formed  fibrous  tissue  rich  in  cells.  The 
differentiation  from  fibrosarcoma  is  frequently  difficult.  Blood 
vessels  are  frequent  and  often  of  great  size.  This  descrip- 
tion coincides  with  the  histologic  findings  in  the  four  cases 
presented. 

A  striking  peculiarity  is  the  fact  that  the  overwhelming 
majority  of  those  afflicted  are  males,  and  between  the  ages  of 
10  and  25  years.  After  the  age  of  22  or  25  these  tumors  tend 
to  spontaneously  disappear,  so  that  this  period  is  spoken  of  as 
the  age  of  immunity. 

It  is  rare  that  a  surgeon  has  the  opportunity  of  seeing  these 
cases  in  their  incipiency,  as  medical  aid  is  not  summoned 'until 
more  or  less  distressing  symptoms  arise.  Among  the  ear- 
liest symptoms  may  be  mentioned  nasal  obstruction  and  the 
resulting  voice  peculiar  to  it.  The  anemia  is  striking,  if 
bleeding  has  been  frequent.  As  a  result  of  the  obstruction 
the  nose  is  filled  with  secretion,  which  is  often  of  foul  odor. 
Dyspnea,  dysphagia  and  deformities  of  the  nose  or  face  be- 
long to  the  later  developments  of  the  growth ;  while  neural- 
gias may  result  from  pressure  on  the  branches  of  the  trifacial 
nerve.  Involvement  of  the  middle  ear  is  not  uncommon. 
Death  results  from  the  anemia  due  to  frequent  hemorrhages 
or  from  meningitis  as  the  result  of  the  extension  into  the  skull 
cavity. 

The  diagnosis  in  advanced  cases  is  usually  easy,  from  the 
appearance  of  the  patient.  On  examination  of  the  nose  noth- 
ing is  at  first  seen  but  thick  mucopurulent  secretion.  If  the 
growth  is  small,  one  side  of  the  nose  may  still  be  free.  On 
removal  of  the  secretion  one  observes  a  pale  red  or  pink  tu- 
mor, very  resistant  to  the  probe  and  often  bleeding  easily  on 
slightest  manipulation.     Examination  may  even  give  rise  to 
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a  severe  hemorrhage.  On  looking  into  the  mouth  the  growth, 
if  large,  can  be  seen  pushing  the  soft  palate  forward  and  ex- 
tending downward  well  into  the  pharynx.  Smaller  growths 
are  recognized  with  the  postnasal  mirror,  while  their  con- 
sistency may  be  determined  by  digital  examination.  The 
exact  point  and  extent  of  the  attachment  can  in  most  cases 
carcely  be  determined.  As  a  rule,  only  the  under  surface  of 
the  tumor  can  be  seen  with  the  mirror,  while  the  growth  fills 
the  space  so  completely  that  palpation  gives  little  further  in- 
formation. 

Fibromata  of  the  nasopharynx  must  be  differentiated,  in 
the  first  place,  from  pseudonasopharyngeal  polypi.  These 
are  the  ordinary  mucous  polypi,  so  frequently  met  with  in  the 
nose,  which  have  slipped  back  into  the  nasopharynx  and  found 
there  greater  room  for  development.  An  intermediate  stage 
between  the  mucous  polyp  and  the  true  nasopharyngeal 
fibroma  is  the  fibrous  polyp  which  springs  from  the  margins 
of  the  choanae  and  the  tissues  immediately  adjacent  thereto. 
In  consistency,  as  well  as  on  histologic  examination,  it  closely 
resembles  the  true  fibroma.  In  practically  all  the  reported 
cases  this  differentiation  from  the  fibrous  polyp  is  not  clear, 
all  fibrous  tumors  of  the  nasopharynx  being  classified  in  one 
group,  whether  they  be  sessile  and  arise  from  the  nasopharynx 
proper,  or  pedunculated  and  have  their  origin  from  the  pos- 
terior boundaries  of  the  nasal  cavities.  This  differentiation, 
however,  seems  logical  in  that  the  prognosis  as  well  as  the 
operative  procedure  varies  decidedly  with  the  character  of  the 
tumor.  Zarniko  calls  attention  to  the  following  points  in  the 
differential  diagnosis:  (I)  The  pseudo  as  well  as  the  fibrous 
polyp  is  always  pedunculated,  the  pedicle  usually  small — the 
true  fibroma  almost  never.  (2)  The  latter  bleeds  easily  and 
spontaneously — the  former  never.  (3)  The  tendency  to 
rapid  growth  and  erosion  of  neighboring  structures  is  far 
greater  with  the  true  fibroma  than  with  the  mucous  or  fibrous 
polyp. 

The  differential  diagnosis  from  sarcoma  presents  greater 
difficulties.  Both  bleed  readily,  and  both  involve  neighbor- 
ing structures ;  sarcoma  by  extension,  fibroma  from  pressure. 
Microscopic  examination  of  excised  portions  must  here  be  re- 
sorted to.  Fibromata,  too,  give  no  glandular  involvement, 
while  the  enlargement  of  the  cervical  glands  in  sarcoma  may 
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be  a  striking  feature.  The  histologic  examination  of  an  ex- 
cised gland  in  doubtful  cases  may  serve  to  clear  the  diagnosis. 

As  before  mentioned,  these  tumors,  while  nonmalignant  in 
the  restricted  sense,  are  exceedingly  dangerous  to  life  and 
demand  destruction  or  removal  on  account  of  their  location  and 
their  tendency  to  invade  important  structures  by  pressure. 
Lincoln  in  his  exhaustive  article,  published  in  1883,  well  sum- 
marizes the  objects  of  treatment  as:  (1)  The  removal  of  all 
growths,  as  far  as  possible,  together  with  destruction  of  tis- 
•  sue  at  the  point  of  origin.  (2)  The  avoidance  of  accident 
at,  or  immediately  following  the  operation.  (3)  The  secur- 
ing of  the  least  possible  external  deformity. 

The  dangers  are   (1)    shock  at  the  time  of  operation,  and 

(2)  hemorrhage  during  the  operation  or  immediately  after. 
The  former  danger  has  been  largely  minimized  or  removed  by 
improvements  in  technic. 

Treatment  is  in  all  cases  entirely  surgical  and  may  be  divid- 
ed into  the  conservative  and  the  socalled  radical  treatment.  The 
former,  or  a  modification  of  it,  is  the  treatment  practically 
universally  in  vogue  to-day ;  while  the  latter  was  the  practice 
of  the  older  surgeons,  especiallv  those  of  England,  Germany 
and  France.  We  find  no  less  an  authority  than  Doyen,  how- 
ever, quoted  by  Delavan,  asserting  that  "he  never  saw  a  tumor 
which  could  not  be  removed  through  the  natural  passages." 
In  defense  of  the  older  surgeons  it  may  be  said  that  the  cases 
seen  by  them  were  frequently  more  advanced,  while  those  seen 
by  the  rhinologist  to-day  are  usually  in  the  earlier  stages  of 
growth.  Diefifenbach,  quoted  in  Koenig's  Surgery,  in 
speaking  of  these  growths,  says :  "Great  courage  is  required 
to  undertake  this  operation,  because  the  surgeon  is  almost 
compelled  to  choose  between  one  of  three  conditions:  (1) 
Choking  to  death  during  the  operation,  (2)  bleeding  to  death, 

(3)  not  finishing  the  operation."'  Certainly  such  dangers  as 
these  are  largely  eliminated  by  the  technic  in  use  at  the  pres- 
ent time. 

The  radical  operation  involved  a  preliminary  tracheotomy 
with  subsequent  removal  of  the  maxilla  or  other  bones  of  the 
face.  The  resulting  deformity  was  frequently  frightful,  while 
deaths  on  the  table  or  shortly  after  were  not  uncommon. 
Above  all,  the  liability  of  recurrence  was  in  no  way  minimized 
by  such   heroic  measures.     Lincoln,   choosing  arbitrarily   the 
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years  1867  to  1883.  inclusively,  could  find  only  58  cases  re- 
ported in  literature  with  74  operations,  three  of  those  reported 
being  his  own.  In  those  cases  operated  by  removal  of  the 
bones  of  the  face,  over  25  per  cent  died  on  the  table  or  shortly 
afterward.  There  were  frequent  recurrences.  Delavan  col- 
lected 120  cases  in  the  years  1891  to  1901.  In  those  cases 
operated  by  the  older  methods  there  was  a  mortality  of  25.9 
per  cent,  with  recurrences  in  15.4  per  cent.  In  66  cases  op- 
erated by  the  modern  method  there  was  not  a  single  fatality. 
For  this  change  in  operative  procedure,  with  its  resulting 
decrease,  humanity  is  indebted  in  large  part  to  modern  special- 
ism. 

The  modern  operation  consists  of  the  removal  of  the 
growth,  when  possible,  through  the  natural  passages,  the  nose 
and  the  mouth.  This  procedure  is  successful  in  the  vast  ma- 
jority of  cases.  Where  the  view  is  insufficient,  or  when 
the  accessory  cavities  of  the  nose  are  involved,  additional 
space  may  be  secured  by  splitting  the  soft  palate,  removing 
portions  of  the  hard  palate,  or  by  a  Denker  operation  imme- 
diately preceding  the  removal  of  the  tumor.  Injections 
of  monochloracetic  and  trichloracetic  acid,  as  well  as  elec- 
trolysis and  galvanocauterization,  have  also  been  successful  in 
tlie  hands  of  many  operators.  These  latter  measures  mav 
also  be  used  subsequent  to  the  removal  of  the  major  portion 
of  the  tumor  with  scissors,  forceps,  and  the  hot  or  cold  share. 
The  inclusion  of  a  sessile  tumor  within  the  bite  of  a  snare 
-.  however,  a  matter  of  extreme  difficulty.  It  is  frequently 
impossible.  For  this  purpose  the  method  and  forceps  sug- 
gested by  Ingals  are  most  ingenious,  if  the  hot  snare  is  used. 
The  forceps  of  Stucky  can  be  used  with  advantage  when  evul- 
sion is  attempted. 

If  one  accepts  the  classification  of  Zarniko.  only  cases  1  and 
4  would  belong  to  the  true  nasopharyngeal  fibromata.  Cases 
2  and  3  were  distinctly  pedunculated,  and  would  therefore  be- 
long to  those  classified  as  fibrous  polypi. 

Case  1. — George  R..  age  21 :  farm  hand.  First  seen  in  Oc- 
tober, 1908.  Complained  of  increasing  nasal  obstruction  for 
an  indefinite  period.  The  voice  was  nasal  in  character,  and 
there  was  considerable  loss  of  hearing.  Examination  through 
the  nose  showed  on  both  sides  a  hard,  firm  mass  in  the  naso- 
pharynx, with  apparently  no  involvement  of  the  nasal  cavity. 
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Examination  of  the  nasopharynx  showed  a  large,  pale  red 
mass  practically  filling  the  cavity.  Its  point  of  origin  could 
not  be  determined.  On  palpation  this  mass  was  of  extremely 
firm  consistency  and  was  not  freely  movable. 

October  25,  ether  anesthesia.  Patient  in  the  Trendelenburg 
position.  Mouth  held  open  with  Whitehead  gag  with  tongue 
depressor  attachment.  The  tumor  was  attacked  with  scissors 
and  strong  postnasal  forceps.  A  large  piece  was  evulsed 
with  profuse  hemorrhage.  This  was  controlled  temporarily 
by  packing,  when  on  examination  with  the  finger  a  second 
and  larger  mass  was  defined.  The  second  mass  w-as  quickly 
evulsed  in  the  same  manner.  The  resulting  hemorrhage  was 
frightful,  but  was  ultimately  controlled  by  a  postnasal  tam- 
pon. The  condition  of  the  patient  was  now  alarming,  neces- 
sitating application  of  heat  and  infusion  on  the  table.  After 
return  to  the  ward  recovery,  though  slow,  seemed  at  first  un- 
eventful. The  packing  was  removed  on  the  third  day  with 
no  sign  of  hemorrhage.  On  the  morning  of  November  6th, 
twelve  days  after  operation,  the  patient  was  up  and  was  ex- 
amined with  the  mirror  and  very  carefully  with  the  finger. 
There  was  no  resulting  hemorrhage.  Several  hours  later  the 
house  surgeon  was  hastily  summoned  to  the  ward  to  find  the 
patient  almost  in  extremis.  The  nasopharynx  was  again 
packed  and  the  hemorrhage  quickly  controlled.  The  packing 
was  removed  on  the  third  day,  no  hemorrhage  resulting.  Nine 
days  later,  or  twelve  days  after  the  second  hemorrhage,  an- 
other severe  hemorrhage  occurred,  making  the  patient's  con- 
dition indeed  critical.  The  hemorrhage .  was  controlled  by 
packing  by  Dr.  Fox,  the  house  surgeon,  but  subsequent  hem- 
orrhages during  the  night  necessitated  repacking  with  larger 
tampons.  The  day  following  the  right  common  carotid  was 
ligated  by  Dr.  C.  A.  Hamann,  the  nasopharynx  still  being 
packed.  Packing  was  removed  on  the  third  day  with  no  fur- 
ther bleeding.  Recovery  was  slow  but  steady,  and  the  pa- 
tient was  discharged  February  12th.  He  was  seen  by  Dr. 
Fox  in  December,  1910.  His  health  was  excellent,  and  he 
had  gained  40  pounds  in  weight. 

Cas^  2. — Boy,  aged  17.  Complained  of  left  nasal  obstruc- 
tion for  past  year — some  deafness,  but  no  history  of  suppura- 
tion. On  nasal  examination  a  dense,  firm  mass  was  seen 
blocking  the  left  nares  and  encroaching  somewhat  upon  the 
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right.  The  mass  was  readily  seen  with  the  mirror,  and  on 
palpation  was  firm  and  resistant,  but  very  freely  movable. 
It  was  easily  removed  under  ether  anesthesia  by  the  cold  wire 
snare — the  snare  being  introduced  through  the  nose.  The 
tumor  mass  was  distinctly  pedunculated,  the  pedicle  being 
small.     Recovery  was  uneventful. 

Case  3. — Latwrer,  aged  28.  Complained  of  complete  ob- 
struction of  the  right  nares  and  partial  obstruction  of  the  left 
for  past  eight  months.  During  this  period  the  voice  had 
been  markedly  nasal  in  character.  A  snap  shot  diagnosis  of 
nasopharyngeal  fibroma  was  made  from  the  patient's  voice  and 
facial  expression.  On  examination  of  the  right  nares  much 
thick,  purulent  secretion  was  removed,  after  which  a  dense, 
pale  red  tumor  mass  was  seen  projecting  forward  from  the 
nasopharynx.  There  was  no  mass  visible  on  the  left.  With 
the  postnasal  mirror  the  growth  was  readily  seen  at  about  the 
levef  of  the  soft  palate.  On  palpation  it  was  hard,  firm  and 
apparently  pedunculated.  This  case  passed  out  of  my  hands 
and  was  later  operated  by  a  colleague,  Dr.  I.  A.  Tripp,  to 
whom  I  am  indebted  for  the  following.  Removal  was  accom- 
plished by  means  of  evulsion  through  the  mouth,  a  Peters 
snare  being  used.  The  origin  was  evidently  from  the  mid- 
dle turbinal.  a  large  portion  of  which  was  torn  away  with 
the  tumor.  This  tumor  measured  6  cm.  in  length  by  4  cm. 
in  diameter.  Bleeding  was  profuse  for  a  few  minutes,  but 
soon  subsided.  The  nasophar\-nx  was  not  packed.  There 
has  been  no  recurrence  of  the  growth. 

Case  4. — Howard  P.,  school  boy,  aged  10  years.  Gave  a 
history  of  increasingly  difficult  nasal  respiration  for  past 
eight  months,  until  breathing  was  only  possible  by  mouth.  He 
was  fairly  well  nourished,  with  an  expression  suggesting 
adenoids.  On  examination  there  w^as  considerable  thick  mu- 
cus, blocking  both  nostrils.  On  removing  this  and  contract- 
ing the  turbinals  with  adrenalin,  a  firm,  resisting,  pale  red 
mass  was  disclosed,  completely  blocking  the  right  nares  pos- 
teriorly. There  was  some  encroachment  on  the  left  side. 
With  the  postnasal  mirror  a  growth  was  seen  situated  largely 
on  the  right  side,  but  extending  over  to  the  left.  It  was 
smooth  in  contour,  nonpedunculated,  and  apparently  about  the 
size  of  an  English  walnut.  Its  point  of  attachment  could  not 
be  made  out.     On  palpation  it  was  firm,  resistant  and  not 
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movable.  Operation  occurred  on  the  day  following.  Anes- 
thetic and  position  were  the  same  as  the  previous  cases.  Pre- 
liminary to  the  operation  the  right  external  carotid  was  un- 
covered and  two  ligatures  placed  around  it,  but  not  tied.  The 
growth  on  account  of  its  firm  attachment  could  not  be  evulsed, 
but  was  removed  piecemeal  by  biting  forceps  introduced  into 
the  nasopharynx  through  the  mouth,  as  well  as  through  the 
right  nostril,  the  index  finger  of  the  left  hand  in  the  naso- 
pharynx serving  as  a  guide.  All  growth  was  removed  until 
the  nasopharynx  seemed  clean  and  free.  The  hemorrhage 
was  not  profuse,  but  the  nasopharynx  was  packed.  The  liga- 
tures on  the  external  carptid  were  now  removed  and  the 
wound  closed,  'healing  promptly  by  first  intention.  Unfor- 
tunately at  this  first  operation  there  was  considerable  lacera- 
tion of  the  soft  palate,  necessitating  repair.  Packing  was 
removed  the  day  following. 

The  patient  left  the  hospital  on  the  fourth  day  in  good  con- 
dition. On  examination  at  the  office  some  days  later,  while 
the  nasopharynx  was  fairly  free,  a  considerable  mass  was 
made  out  in  the  right  nasal  fossa.  Repeated  operations  have 
been  performed  since — September  26th,  November  21st,  Jan- 
uary 28th,  and  April  29th,  when  the  last  operation  was  per- 
formed. There  have  been  occasional  attacks  of  otitis  media 
with  spontaneous  rupture  of  the  membrana  tympani.  The  ear 
is  at  present  dry.  Subsequent  to  the  last  operation  the 
growth  was  cauterized  through  the  right  nasal  fossa  at  weekly 
intervals.  Although  there  was  some  shrinkage,  these  attempts 
were  ultimately  given  up  on  account  of  the  intractability  of 
the  patient  and  the-  increasing  difficulty  of  producing  a  satis- 
factory anesthesia.  Cauterization  and  electrolysis  under  gen- 
eral anesthesia  have  not  as  yet  been  tried. 

At  the  last  operation  the  erosion  of  the  sphenoid  and  basillar 
process  of  the  occiput  seemed  greater  than  at  previous  tinues. 
There  was  also  some  apprehension  lest  the  forceps  at  one  time 
had  entered  the  skull  cavity.  The  outcome  and  treatment  of 
this  case  are  subjects  in  which  I  wish  to  elicit  your  interest. 
Can  the  patient  continue  to  be  subjected  to  operations  four  to 
six  times  a  year  until  spontaneous  resorption  occurs?  A  so- 
called  radical  operation  is  out  of  the  question.  Whether  the 
growth  could  be  more  completely  removed  through  the  added' 
space  secured  by  a  preliminary  Denker  operation  and  whether 
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the  patient  could  withstand  such  an  operation  seems  doubtful. 

For  the  histologic  examination  on  these  cases  I  am  indebted 
to  Dr.  O.  T.  Schuhz.  assistant  professor  of  pathology  in  West- 
ern Reserve  University.     His  report  is  as  follows: 

Case  1.  The  stroma  is  very  dense,  due  to  the  marked  pro- 
duction of  intercellular  fibers.  The  stroma  nuclei  are  narrow, 
compressed  and  widely  separated.  Blood  vessels  are  numer- 
ous; most  of  them  are  thin  walled  and  some  are  quite  wide. 
The  larger  arteries  are  thick  walled.  In  the  superficial  zone 
of  the  tumor  the  blood  vessels  are  particularly  numerous  and 
the  stroma  is  not  so  dense  as  in  the  deeper  areas.  The  tissue 
immediately  beneath  the  epithelium  is  rich  in  small  lympho- 
c\-tes.  In  the  superficial  portion  of  the  tumor  there  are  several 
areas  of  hemorrhage.  The  tumor  shows  no  degenerative 
changes  except  a  moderate  hyalin  degeneration  of  the  thick- 
ened walls  of  the  arteries. 

Case  2.  The  stroma  is  more  cellular  than  that  of  Case  1. 
Blood  vessels  are  numerous,  but  thin  walled,  not  cavernous, 
and  not  so  prominent  as  in  Case  1.  Several  obliterated  arteries 
are  present.  The  stroma  nuclei  are  numerous,  spindle  shaped 
and  vesicular.  Development  of  intercellular  fibers  is  less 
marked  than  in  Case  1.  The  typical  fibroma  structure  extends 
directly  to  the  covering  epithelium. 

Case  3.  The  stroma  is  soft  and  fairly  rich  in  young  spindle 
nuclei.  Intercellular  fibers  have  been  only  very  slightly  de- 
veloped, the  tissue  in  general  looking  somewhat  myxomatous. 
The  tumor  is  well  supplied  with  blood  vessels,  of  which  a  few 
are  wide,  thin  walled  and  cavernous ;  there  are  a  few  ver}'  thick 
walled  arteries  ;  most  of  the  vessels  are  narrow  and  compressed, 
with  numerous  spindle  nuclei  just  outside  the  endothelium. 
About  some  of  the  vessels  lymphocytes  are  present  in  moderate 
numbers.     The  tissue  shows  no  degenerative  changes. 

Case  4.  The  stroma  is  very  dense,  like  that  of  Case  1.  The 
narrow  condensed  nuclei  are  widely  separated  by  well  differ- 
entiated fibrous  tissue.  Blood  vessels  are  numerous  and  fairly 
prominent  because  of  the  development  of  their  walls.  Scwne 
are  quite  wide  and  dilated.  The  artery  walls  are  very  thick 
and  rich  in  nuclei.  Immediately  beneath  the  epithelium  the 
stroma  is  not  quite  so  dense  as  it  is  deeper  down. 

Summary. — ^The  four  cases  show  the  characteristic,  typical, 
fibroma  structure.    Common  to  all  are  the  cellular  poverty  and 
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the  predominance  of  intercellular  substance,  the  absence  of 
degenerative  changes  in  the  stroma,  the  richness  in  blood  ves- 
sels and  the  proliferative  changes  in  the  walls  of  the  larger 
arteries.  Cases  1  and  4  are  very  much  alike  and  show  the 
greatest  density  of  stroma,  due  to  differentiation  or  develop- 
ment of  intercellular  fibers.  Case  2  is  more  cellular  than  either 
of  the  two  just  mentioned;  the  larger  number  of  nuclei  is  asso- 
ciated with  a  corresponding  lack  of  differentiation  of  fibers. 
In  Case  3,  although  the  stroma  nuclei  are  widely  separated,  the 
intervening  tissue  has  undergone  little  differentiation  and  has 
an  almost  myxomatous  appearance.  None  of  the  tumors  are 
cellular  enough  to  suggest  the  slightest  possibility  of  sarcoma. 
In  the  foregoing  cases  I  realize  that  I  have  contributed  little 
that  is  original.  The  use  of  the  Whitehead  gag  with  tongue 
depressor  attachment  and  the  Trendelenburg  position  I  have 
not  seen  referred  to  in  the  literature.  Both  I  consider  a  de- 
cided advantage.  The  Trendelenburg  position  furnishes  an 
excellent  survey  of  the  field  and  certainly  reduces  to  a  minimum 
the  possibility  of  aspirating  blood  into  the  larynx  or  trachea. 
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'  Meeting  of  April  14,  ipii. 

Vest  Pocket  Head  Lamp. 

Dr.  Harold  Hays.     This  midget  headlamp   (see  cut)   was 
presented  as  a  practical  light  which  could  easily  be  carried  in 


the  vest  pocket.  It  is  portable,  compact,  simple  and  inexpen- 
sive. The  complete  instrument  ready  for  instant  use  measures 
three  by  one  and  one-quarter  by  one-half  inch  and  weighs  only 
live  ounces.  The  brilliant  illumination  obtained  from  this  little 
lamp  is  made  possible  by  a  carefully  worked  out  combination 
of  a  metal  filament  lamp,  a  high  efficiency  battery  and  a  strong 
condenser  lens.  By  a  simple  adjustment  of  the  lens  the  bril- 
liancy of  the  field  of  light  is  intensified  as  its  area  is  reduced. 
Since  the  source  of  light  is  in  the  same  plane  as  the  eyes  no 
shadows  are  cast.    For  ordinary  examinations  the  lamp  is  worn 
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on  the  forehead.  For  examination  of  the  eyes  with  the  ophthal- 
moscope, the  lamp  is  placed  on  the  left  side  of  the  patient's 
head  with  the  light  facing  forward.  For  such  examinations  the 
lamp  is  ideal. 

The  lamp  consists  of  a  battery  contained  in  an  oval  metal 
casing  supported  on  the  forehead  by  an  ordinary  leather  head 
band,  and  a  low  voltage,  high  efficiency  lamp  fitted  with  a  pow- 
erful condenser  lens.  There  is  a  ball  and  socket  joint  fastened 
to  the  lower  side  of  the  casing  so  that  the  lamp  can  swing  in 
any  direction ;  and  being  of  light  weight  will  remain  at  the  de- 
sired angle.  ' 

Paper:    Six  Cases  of  Acute  Suppurative  Otitis  Media  in  One  Family: 
with  Remarks  on  the  Complications.* 

By  Harold  Hays,  M.  D. 
discussion. 

Dr.  Kexefick  said  that  it  was  a  most  interesting  series  of 
cases,  particularly  the  one  that  had  such  marked  tenderness 
over  the  mastoid,  which  disappeared  after  a  simple  paracentesis 
and  subsequent  treatment,  as  it  shows  what  may  sometimes  be 
accomplished  by  proper  palliative  and  expectant  measures. 

Dr.  Eagletox  was  especially  interested  in  the  case  which 
was  complicated  by  erysipelas  after  the  mastoid  operation.  He 
has  not  heard  much  of  it,  since  John  Hopkins  is  the  only  hos- 
pital he  knows  of  which  denies  having  had  a  case.  Excepting 
that  one,  in  every  hospital  that  he  had  been  to  there  has  been  a 
larger  proportion  of  erysipelas  than  occurred  in  hospitals  de- 
voted to  general  surgery. 

Dr.  John  Horn*  said  that  he  had  seen  only  one  case  of  ery- 
sipelas in  quite  a  number  of  mastoid  cases.  That  one  occurred 
two  days  after  the  operation,  but  did  not  involve  the  side  that 
had  been  operated  upon.  It  did  not  interfere  at  all  with  the 
dressing,  and  the  patient  made  a  good  recovery. 

Dr.  George  E.  Davis  thought  that  there  was  undoubtedly 
a  significance  in  regard  to  the  infection  of  the  series.  With 
the  exception  of  the  brother,  wTio  developed  his  case  on  the 
way  down,  the  other  cases  seemed  to  develop  within  ten  days 
or  two  weeks  after  association  with  an  infected  case.     It  is 

''See  page  633. 
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possible  that  many  of  these  cases  come  from  an  infection,  and 
this  would  suggest  more  care  of  patients  so  affected,  and  isola- 
tion from  others,  especially  in  private  families. 

Referring  to  the  case  with  erysipelas,  he  cited  the  case  of  an 
infant  in  the  Islip  Hospital,  who  was  operated  upon  for  an 
acute  mastoiditis.  For  five  days  the  temperature  remained 
normal,  and  then  shot  up  to  105°,  and  an  erysipelatous  patch 
appeared  in  front  of  the  ear,  which  spread  over  the  face,  fore- 
head, and  scalp,  the  inflammation  being  very  marked.  This 
continued  for  four  or  five  days.  In  the  meantime,  there  were 
some  intestinal  disturbances,  and  the  temperature  dropped 
down  and  remained  normal  for  four  or  five  days ;  then,  appar- 
ently without  cause,  there  was  a  reinfection,  and  the  eruption 
spread  quite  rapidly,  and  about  the  fourth  week  the  patient  died 
from  the  erysipelatous  infection  during  the  second  attack.  Dr. 
Dwyer  saw  the  child,  made  an  examination  of  the  pus,  and  used 
the  Hiss  extract,  but  it  did  not  have  much  effect  on  account  of 
the  feeble  resistance  of  the  patient.  The  baby  had  had  an 
attack  of  dysentery  a  few  weeks  prior  to  the  mastoiditis. 

Dr.  Danziger  said  that  there  seemed  to  be  no  doubt  but  that 
the  infection  of  influenza  was  the  cause  of  the  disease,  but  it 
seemed  peculiar  that  five  cases  should  occur  in  one  family.- 
There  seems  to  be  little  doubt  that  certain  families  are  inclined 
to  certain  diseases,  which  may  be  due  to  an  anatomic  pre- 
disposition. It  hardly  seemed  possible  that  all  the  family 
should  have  had  otitis  media  without  some  predisposing  cause, 
which  might  be  the  arrangement  of  the  eustachian  tube,  for 
instance.    There  must  be  some  idiosyncrasy  to  account  for  it. 

Dr.  Hays  said  that  they  excluded  their  own  hearing  by  be- 
ing conscious  that  they  could  not  hear  a  watch.  In  these  acute 
cases  that  seems  to  be  sufficient  evidence  that  the  hearing  is 
in  a  bad  condition.  They  appreciated  their  improvement  in 
hearing  in  the  same  way.  All  of  them  could  hear  a  watch  now 
at  a  distance  of  twenty  or  twenty-four  inches — which  is  pretty 
fair  under  the  circumstances. 

He  had  presented  this  series  for  several  reasons,  and  was 
particularly  desirous  to  hear  from  the  members  whether  they 
thought  the  infection  proceeded  from  one  patient  to  another, 
or  whether  it  was  purely  a  coincidence.  He  himself  thought 
it  was  more  or  less  of  a  coincidence.     He  could  understand 
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how  six  members  of  a  family  could  develop  influenza,  but  it 
was  ver}^  unusual  for  six  members  to  develop  otitis  media. 

In  regard  to  the  patient  with  the  mastoid  ivho  ran  a  peculiar 
temperature  after.ward,  he  had  hoped  that  some  one  would 
offer  an  explanation.  He  had  seen  several  cases  at  the  New 
York  Eye  and  Ear  Infirmary  which  could  not  be  explained  in 
any  way.  The  patients  would  run  a  temperature  from  103  to 
105  for  a  week  or  so,  and  in  one  case  the  examination  showed 
an  enlarged  spleen  and  some  slight  tuberculosis  of  the  lung, 
but  there  was  nothing  that  would  account  for  the  high  temper- 
ature. In  one  instance  a  patient  had  showed  a  leucocyte  count 
of  15,000,  but  after  a  short  time  this  subsided  and  she  left  the 
hospital  perfectly  well,  and  they  had  never  been  able  to  decide 
what  was  the  matter  with  her.  In  the  instance  reported  this 
evening,  he  hesitated  to  believe  that  the  patient  ran  a  temper- 
ature of  105  every  day  for  two  weeks,  on  account  of  the  small 
area  of  infection  in  the  mastoid  wound ;  although  it  broke  down 
the  second  day,  and  there  was  a  small  oozing  of  mucopurulent 
material.  Another  fact  might  be  considered:  She  went  en 
for  five  days  without  temperature,  and  then  it  rose  to  105 
again:  then  it  was  found  that  there  was  a  sanguinopurulent 
discharge  from  the  nose  and  frontal  sinus.  Of  course  they 
may  have  been  infected  before,  and  her  severe  headaches  may 
have  been  due  to  that. 

These  cases  should  be  studied  more  carefully,  and  an  at- 
tempt should  be  made  to  classify  them  in  some  w'ay.  Often 
in  these  mastoid  cases  one  sees  an  erysipelas  which  cannot  be 
directly  connected  with  the  wound.  In  this  case  the  patient 
developed  the  erysipelas  under  the  zygomatic  region,  and  it 
never  touched  the  mastoid  wound  at  all.  Of  course  there  may 
be  a  streptococcus  of  a  peculiar  form  which  may  give  rise  to 
an  erysipelatous  infection. 

He  had  of)erated  on  another  patient  at  the  Xew  York  Eve 
and  Ear  Infirmary,  the  operation  being  followed  by  an  erysip- 
elas. It  w  as  afterward  learned  that  this  patient  had  been  oper- 
ated upon  before,  and  that  time  also  the  operation  was  fol- 
lowed by  erysipelas.  It  is  possible  that  some  patients  may  have 
an  idiosyncrasy  of  that  kind. 
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Paper:    A  Consideration  of  Certain  Surgical   Problems  Presented  in 

the  Operative  Treatment  of  Intracranial  Complications 

Following  Aural    Disease. 

By  Wells  P.  Eagleton,  M.  D., 

DISCUSSION. 

Dr.  Hurd  said  that  the  paper  was  too  able  to  admit  of  dis- 
cussion. It  is  a  very  serious  thing-  to  tap  the  lumbar  region  in 
cases  that  show  considerable  intracerebral  pressure,  for  it  is 
liable  to  cause  respiratory  paralysis,  as  that  center  will  be  driven 
down  throug-h  the  foramen  magnum  by  the  pressure  above 
when  the  pressure  in  the  spinal  canal  is  released  by  lumbar 
puncture.  This  is  especially  true  with  lesions  in  and  about  the 
cerebellum.  The  tapping  of  the  lateral  ventricle  is  more  feasible 
where  it  can  be  done. 

Dr.  Danziger  said  that  he  had  had  occasion  to  operate  upon 
two  brain  abscesses  within  the  last  14  months,  both  temporo- 
sphenoidal  abscesses,  both  favorable,  with  a  fistula  leading 
through  the  dura  into  the  brain.  The  first  was  drained  by  a 
hard  rubber  tube,  but  encephalitis  followed  and  the  patient 
died  on  the  13th  day  with  symptoms  of  meningitis.  In  the 
second  one,  after  having  read  an  article  on  a  series  of  brain 
abscesses,  he  tried  to  insert  a  strip  of  iodoform  gauze  into  the 
opening  of  the  abscess.  He  would  like  to  see  anybody  do  that. 
As  soon  as  the  pus  is  emptied  the  cavity  collapses  and  there  is 
no  opening  left. 

He  thought  that  in  both  these  cases  it  was  the  drainage  that 
caused  the  fatal  termination.  The  idea  of  not  draining  an  acute 
abscess  seems  to  give  the  patient  a  better  chance  than  drainage. 

Dr.  Hays  remarked  that  Dr.  E^gleton  had  stated  that  he  had 
been  unable  to  decide  whether  he  preferred  ether  or  chloroform 
in  these  operations.  He  said  that  he  did  not  think  it  made  any 
g-reat  difference  which  one  was  used  and  that  in  many  instances 
very  little  of  either  had  to  be  given.  He  thought  that  the  point 
of  greatest  importance  in  these  cases  was  the  blood  pressure, 
and  that  a  collapse,  often  attributed  to  the  anesthetic  when  the 
dura  was  opened,  was  almost  entirely  due  to  the  pressure,  which 
often  fell  to  sixty  millimeters  of  mercury.  It  is  often  advisable 
in  these  operations  to  have  an  assistant  who  does  nothing  but 
watch  the  blood  pressure  from  a  sphygmometer  attached  to- 
the  arm,  as  the  condition  of  the  pulse  means  nothing. 
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Another  point  of  importance  is  the  control  of  the  hemor- 
rhage. He  had  seen  Dr.  Elsberg  use  a  Httle  suturing  device 
which  controlled  the  hemorrhage  very  beautifully.  This  is 
done  by  taking  repeated  overlapping  sutures  down  to  the  peri- 
osteum, both  within  and  without  the  line  where  the  incision  is 
to  be  made.  The  ends  of  the  two  sutures  are  left  long  and 
these  ends  are  tied  tightly  together.  When  the  operation  is 
over,  these  sutures  may  be  removed. 

Dr.  Davis  inquired  whether  it  would  not  be  feasible  in  drain- 
ing the  spinal  canal,  when  one  gets  the  pressure  effect,  to  de- 
vise some  method  of  injecting  normal  salt  solution  when  there 
is  a  hernia  at  the  base  of  the  brain — lift  the  brain  up  and  the 
cerebellum  too. 

Dr.  Horn  said  that  he  had  seen  a  similar  method  of  con- 
trolling the  hemorrhage  followed  by  Dr.  Willy  Meyer,  and 
had  also  seen  a  death  in  his  practice.  He  was  about  to  operate, 
and  the  patient  suddenly  stopped  breathing ;  although  the  pulse 
was  going  for  some  hours  afterward  and  the  assistants  worked 
over  the  patient  for  a  long  while,  yet  he  died.  He  reported  a 
case  where  he  had  operated  on  a  suspected  cerebellar  abscess. 
A  radical  mastoid  operation  was  performed,  and  on  the  second 
day  the  patient  seemed  to  be  doing  very  well,  but  suddenly 
stopped  breathing,  and  although  the  pulse  continued  for  several 
hours,  she  died.  The  brain  was  removed  at  the  autopsy,  and 
one  lobe  was  almost  a  shell. 

Dr.  W\  M.  Leszyxsky  said  that  while  listening  to  the  paper 
he  felt  that  a  great  deal  had  been  well  said  about  cranial  sur- 
gery, with  the  apparent  assumption  that  the  otologist  was  going 
to  remove  brain  tumors  and  undertake  general  cerebral  sur- 
gery. In  watching  operations  for  otitic  brain  abscess,  it  had 
always  seemed  to  him  that  it  was  wise  not  to  do  any  more 
traumatism  to  the  skull  or  brain  than  was  absolutely  necessary. 
The  customary  method  has  been  to  extend  the  opening  from 
the  mastoid  to  the  middle  cranial  fossa  for  a  temporosphenoidal 
abscess,  and  to  the  posterior  fossa  for  a  cerebellar  abscess.  To 
make  a  large  bone  flap  for  such  a  purpose  seemed  to  him  un- 
necessary. He  was  aware  that  there  was  some  difference  of 
opinion  on  this  subject.  Some  surgeons  have  suggested  (par- 
ticularly those  who  have  done  much  brain  surgery  and  are  not 
so  familiar  with  otologic  work)  that  it  is  better  to  make  a: 
large  bone  flap  for  such  a  purpose.     To  do  this  properly  re- 
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quires  much  practice  and  special  skill.  He  had  seen  the  Hud- 
son drill  used  a  number  of  times.  It  is  a  remarkable  instru- 
ment. He  had  been  led  to  believe  that  there  was  no  danger  in 
using  it,  and  was  surprised  to  hear  Dr.  Eagleton  say  that  unless 
very  carefully  handled  it  might  easily  perforate  the  dura.  He 
had  witnessed  the  death  on  the  table  of  a  patient  undergoing 
operation  for  otitic  cerebellar  abscess.  He  himself  had  made 
the  diagnosis,  and  the  otologist  was  operating  in  the  customary 
manner.  Just  as  the  abscess  was  reached,  respiration  ceased, 
though  the  pulse  continued.  Artificial  respiration  was  kept 
up  for  a  long  time.  In  another  fatal  case  that  he  recalled,  arti- 
ficial respiration  was  kept  up  over  twenty-four  hours.  A  large 
opening  in  the  skull  relieves  the  intracranial  pressure,  and 
there  did  not  as"  a  rule  seem  to  be  any  danger  to  the  patient  in 
dispensing  with  lumbar  puncture  under  such  circumstances. 

Dr.  Eagleton  said  that  he  was  aware  that  the  paper  was 
not  an  otologic- paper,  and  yet  if  the  otologist  is  not  capable  of 
going  into  the  skull  as  well  as  the  general  surgeon,  he  had  no 
business  to  try  to  treat  a  brain  abscess.  It  is  just  that  position 
which  has  been  spoken  of  tonight  which  has  kept  otologists 
from  doing  good  work  in  the  treatment  of  brain  abscesses  of 
suppurating  otitis  media.  We  must  remember  that  all  we 
know  of  the  treatment  of  abscess  has  come  not  from  the  otolo- 
gists but  from  general  surgeons. 

MacEwan  is  a  general  surgeon,  and  yet  his  mastoid  work  is 
a  part  of  his  general  surgery,  and  is  done  on  the  principles  of 
general  surgery.  It  is  because  Dr.  Eagleton  is  an  otologist 
that  he  feels  that  he  should  either  leave  brain  abscesses  alone, 
or  treat  them  as  well  as  it  is  possible  for  them  to  be  treated  by 
any  surgeon. 

Referring  to  Dr.  Leszynsky's  remarks,  he  said  that  the  otolo- 
gists as  well  as  the  neurologists  have  made  great  advances,  but 
that  many  of  the  mistakes  that  he  himself  has  made  have  been 
due  to  the  neurologists.  He  has  found  that  in  the  diagnosis  of 
brain  abscess  there  are  but  two  classes  of  men  who  are  of  great 
assistance — the  pathologist,  who  knows  the  lesion,  and  the  sur- 
geon who  has  been  there  and  seen  it.  So,  while  he  feels  that 
otologists  should  pay  attention  to  the  neurologists,  they 
should  pay  more  attention  to  themselves  as  otologic  surgeons. 
If  the  otologists  still  continue  to  explore  through  small  open- 
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ings,  as  we  see  in  every  hospital,  making  small  openings 
through  the  dura,  we  will  always  have  bad  results. 

Dr.  Blackwexl  said  that  while  he  had  been  very  much  in- 
terested by  Dr.  Eagleton's  paper,  he  also  was  impressed  with 
the  fact  that  most  of  the  doctor's  observations  had  a  general 
surgical  rather  than  an  otologic  bearing.  He  believed  that  the 
.logical  point  of  surgical  procedure  in  these  cases  of  intracranial 
complications  due  to  aural  disease  was  through  the  mastoid 
region,  or  through  the  original  mastoid  wound,  rather  than 
from  a  formal  osteoplastic  flap  located  at  a  greater  or  less  dis- 
tance above  the  level  or  behind  the  region  of  the  etiologic 
focus  of  the  complication. 

Referring  to  Dr.  Eagleton's  remarks  on  rongeurs,  he  thought 
that  those  we  had  presented  a  sufficient  variety  and  were  good 
enough  for  all  ordinarj'  purposes,  from  the  heavy  Mathieu 
down  to  the  smallest  Pyle. 

With  regard  to  uncovering  the  sinus,  it  has  been  his  custom  to 
first  remove  the  subcortic  cells  overlying  that  structure  with  a 
broad  curette.  He  has  such  an  instrument  devised  for  the  pur- 
pose, having  exhibited  and  described  its  use  at  a  previous  meet- 
ing of  the  Section.  By  repeated  strokes  of  the  curette  the 
overlying  bone  can  be  readily  and  rapidly  reduced  to  the  thick- 
ness of  ordinary  foolscap  paper,  when  with  a  Pyle  rongeur 
this  parchmentlike  covering  can  be  easily  removed  with  a  min- 
imum risk  of  tearing  the  underlying  vein  wall. 

He  had  been  much  interested  in  what  had  been  said  about 
treating  an  acute  brain  abscess  without  drainage,  having  never 
heard  one  advance  nondrainage  for  the  acute  conditions  be- 
fore. 
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SYMPOSIUM— DISEASES   OF   THE   SALIVARY   GLANDS. 
I.    Anatomy  and  Physiology  of  the  Salivary  Glands. =" 

By  R.  Johnson  Held,  M.  D., 
New  York. 

II.    Symptoms  and  Diagnosis  of  Diseases  of  the  Salivary  Ducts.t 

By  Robert  C.  Myles,  M.  D., 
New  York. 

III.    Treatment   of   Diseases  of  the   Salivary   Apparatus.^ 
By  Joseph  C.  Beck,  M.  D., 
Chicago, 
discussion. 

Dr.  James  A.  Babbit,  Philadelphia,  expressed  himself  as 
having  been  profoundly  impressed  by  the  papers  just  pre- 
sented and  called  attention  to  the  increasing  realization  within 
the  last  few  years  of  the  importance  of  the  salivary  glands. 

The  conditions  aft'ecting  these  structures  might  be  grouped 
under  four  heads:  (1)  Those  conditions  which  involve  the 
salivary  glands,  per  se,  viz.,  neoplasms.  (2)  Conditions  in 
the  oro-  and  nasopharynx  which  are  secondary  to  disorders 
of  the  glands.  (3)  Defective  stages  of  metabolism  which 
might  be  of  glandular  etiology.  (4)  Latent  infections,  causes 
and  effects  of  which  through  connection  with  most  important 


^See  page  655.    fSee  page  664.    $See  page  667. 
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anatomic  structures,  may  be  incident  to  glandular  activity. 
He  has  been  surprised  in  tracing  hospital  records  of  opera- 
tions upon  the  salivary  glands  to  find  their  comparatively 
limited  number.  Among  the  list  were  fibroma,  carcinoma, 
lymphoma,  keratoma  and  tumors  of  mixed  type.  In  forty- 
five  per  cent  of  cases  listed  in  two  of  the  large  hospitals, 
operative  procedure  resulted  in  facial  paralysis,  partial  or 
complete. 

Especial  emphasis  was  given  to  the  part  which  he  believed 
to  be  played  by  the  various  metabolic  conditions  in  the  pathol- 
ogy- of  the  salivary  glands,  particularly  the  parotid,  from  its 
size  and  anatomic  position.  He  referred  in  this  connection  to 
the  propaganda  of  Horace  Fletcher,  who,  as  is  generally 
known,  is  an  enthusiast  upon  the  subject  of  "salivary  diges- 
tion" and  "salivary  activity"  as  the  keynote  of  health. 

Pathologically  and  physiologically  too  much  emphasis  can- 
not be  placed  upon  the  parotid,  by  reason  of  its  relation  to 
superficial  and  deep  cervical  lymphatic  nodes,  proximity  to 
jugular  veins  and  carotid  arteries,  and  connection  with  great 
cranial  nerves,  particularly  the  facial.  It  cannot  but  be  a 
frequent  factor  in  metabolic  pressure  and  metastatic  symp- 
tomatology. . , 

Dr.  Thomas  Hubbard,  Toledo,  had  seen  cases  of  recur- 
rent parotitis.  In  one  the  condition  was  proven  to  be  due  to 
calculus.  During  ten  years  the  recurrences  had  taken  place 
as  often  as  once  or  twice  a  month.  The  submaxillary  gland 
was  involved.  The  calculus,  which  could  be  felt  by  means  of 
a  probe,  was  removed  under  local  anesthesia,  with  complete 
relief.  In  another  case,  recurrence  took  place  once  in  about 
six  months.  He  had  also  seen  a  case  of  parotitis  following 
appendectomy,  with  rupture  into  the  external  auditory  canal 
near  the  tympanic  ring.  This  occurred  about  ten  days  after 
the  operation. 

He  had  operated  upon  one  case  of  salivary  fistula  of  the 
cheek,  in  a  child,  employing  a  method  slightly  diflFerent  from 
that  described  by  Dr.  Beck.  A  curved  needle,  with  a  small 
silver  wire,  was  used,  and  the  operation  was  performed  under 
local  anesthesia.  The  duct  was  completely  encircled,  and  a 
double  perforated  shot  was  passed  over  the  silver  wire  and 
fixed  by  compression.  Daily  twisting  of  the  wire  brought  it 
through  in  a  very  few  days.    The  cure  was  permanent.    The 
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duct  was  severed  between  the  fistula  and  the  gland,  and  it 
drained  thereafter  permanently  into  the  mouth. 

Referring  to  the  etiology  of  epidemic  parotitis,  attention 
was  called  to  the  work  of  Dr.  Elizabeth  Herb,  of  Chicago, 
who  had  conducted  a  series  of  experiments.  She  had  pro- 
duced experimental  parotitis  by  injecting  into  the  ducts  diplo- 
cocci  from  a  case  of  mumps.  From  these  experiments  and 
others,  to  the  number  of  200  or  more,  it  would  seem  quite 
probable  that  the  cause  of  parotitis  has  been  definitely  de- 
termined. 

An  interesting  condition  is  emphysema  of  the  salivary 
glands,  caused  by  high  tension,  as  obtains  with  players  of 
wind  instruments,  glass  blowers  and  others.  Dr.  Dorendorf, 
Zcitschrift  fiicr  Ohrenkeilkunde,  etc.,  recorded  cases  in  mu- 
sicians at  the  post  in  Freiburg.  Permanent  dilatation  may 
occur. 

The  selective  action  of  the  diplococcus,  or  whatever  the 
definite  causative  agent  may  be,  upon  the  acoustic  nerve 
should  be  more  carefully  investigated,  particularly  with  ref- 
erence to  nerve  deafness.  He  had  had  four  cases  of  laby- 
rinthitis with  permanent  nerve  deafness,  due  to  epidemic 
parotitis.  The  onset  of  the  symptoms  are  sudden.  Two  of 
the  patients  were  children  and  two  were  adults.  Symptoms 
of  labyrinthitis  came  on  suddenly  in  the  night — nausea,  ver- 
tigo, vomiting  and  absolute  deafness.  In  children  this  is  often 
overlooked;  they  are  not  watched  carefully  enough,  and  sub- 
jective symptoms  are  soon  forgotten.  One  of  these  patients, 
the  son  of  a  physician,  went  several  weeks  before  the  family 
discovered  that  he  was  deaf.  It  was  finally  noticed  by  the 
mother  that  he  did  not  answer  promptly  when  called,  and 
this  was  due  to  the  fact  that  he  could  not  locate  the  direction 
of  sounds.  Hearing  was  perfect  in  the  other  ear,  whereas 
tests  proved  that  it  was  absolutely  lost  on  the  affected  side. 
Vertigo,  tinnitus  and  headache  were  the  prominent  symptoms 
of  labyrinthine  invasion  in  this  case. 

Routine  and  thorough  inquiry  by  otologists  as  to  the  caus- 
ative relation  of  mumps  to  deafness,  particularly  in  all  cases 
of  nerve  deafness  of  unknown  origin,  is  advised ;  and  fur- 
ther, the  duty  of  resorting  to  prophylactic  measures  in  order 
to  prevent  this  should  be  impressed  on  pediatricians.  Inves- 
tigation shows  that  from  two  to  five  per  cent  of  the  cases 


SOCIETY    PROCEEDINGS.  705 

of  nerve  deafness  in  deafmute  institutions  have  been  caused 
by  mumps ;  and  more  than  two  per  cent  of  cases  of  infective 
labyrinthitis  arc  due  to  mumps.  These  statistics  should  im- 
press otologists  that  the  study  of  the  relation  of  mumps  to 
nerve  deafness  is  important. 

Dr  John  R.  Winslow.  Baltimore,  referred  to  a  paper  on 
diseases  of  tlie  salivan,'  glands,  read  by  him  about  two  years 
ago  before  the  Laryngological  Section  of  the  Medical  and 
Chirurgical  Faculty  of  Maryland.  Among  others,  two  cases 
of  salivary  calculus  were  mentioned  in  that  communication. 
One  was  that  of  a  young  man  who  had  had  recurrent  inflam- 
mation of  the  submaxillary  gland  on  the  left  side,  for  which 
no  cause  could  be  found.  After  several  recurrences  a  small 
lum.p  was  discovered  at  the  mouth  of  the  gland,  and  this  was 
clamped  with  a  hemostat  and  removed  by  slitting  the  duct- 
It  proved  to  be  a  calculus  of  the  size  of  a  millet  seed.  In 
other  words,  the  cause  of  the  inflammation  was  a  movable 
calculus  which,  from  time  to  time,  became  impacted  and 
caused  obstruction  to  the  outflow  of  glandular  secretion.  In 
the  other  case  a  crescentic  calculus  was  removed  from  an 
abscess  in  front  of  the  larynx.  It  had  formed  in  the  parotid 
gland  and  had  m.igrated  downward  in  the  tissue  of  the  neck. 

Dr.  George  L.  Richards,  Fall  River,  referring  to  cancer 
of  the  salivary  glands,  said  he  had  made  an  error  of  diagno- 
sis in  this  regard.  When  the  supposed  cancer  was  removed 
he  foimd  at  the  bottom  of  it  a  calculus,  which  was  responsible 
for  the  entire  condition.  The  general  surgeon  and  the  family 
physician  had  concurred  in  the  diagnosis  of  cancer.  Calculi 
are  sometimes  easy  to  find,  and  sometimes  they  are  not.  Two 
years  ago  he  removed  a  subm.axillary  gland  in  a  case  in  which 
a  piece  of  straw  was  the  cause  of  the  trouble.  The  patient 
had  always  insisted  that  he  had  a  piece  of  straw  in  the  gland, 
it  having  lodged  there  while  he  was  picking  his  teeth  with 
the  straw\  He  had  had  three  cases  in  all.  He  saw  Killian  do 
an  operation  for  calculus  of  the  submaxillary  gland  in  a  case 
in  which  a  radiogram  showed  the  exact  position  of  the  cal- 
culus. It  could  not  be  found  where  it  was  shown  to  be.  When 
practically  the  entire  gland  had  been  removed,  it  was  found 
much  higher  than  had  been  supposed.  When  there  is  swell- 
ing, coming  on  reasonably  early,  and  in  a  person  relatively 
young,  the  presumption  is  against  cancer.  In  such  cases  cal- 
culus can  usuallv  be  found. 
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Dr.  M.  D.  LedErman,  New  York  City,  called  attention  to 
the  fact  that  calculi  may  exist  in  the  salivary  ducts  without 
giving-  rise  to  acute  symptoms.  He  cited  the  case  of  a  young 
man  with  a  rather  severe  infection  of  the  neck,  resembling  a 
socalled  Ludwig's  angina.  He  was  unable  to  swallow,  the 
saliva  poured  over  liis  lips,  his  tongue  protruded,  and  he  had 
an  elevation  of  temperature.  Both  submaxillary  and  sublin- 
gual glands  on  the  left  side  were  swollen  and  tender.  The 
possibility  of  an  infection  of  a  streptococcic  nature  was  con- 
sidered. The  patient  said  a  year  or  two  before  he  had  ex- 
pectorated some  hard  substance,  but  had  no  local  inflam- 
matory symptoms  at  that  time.  On  passing  the  finger  over 
the  floor  of  the  mouth  a  hard  substance  could  be  felt.  Incision 
was  made  and  a  calculus,  three-quarters  of  an  inch  in  length, 
was  found.  This  had  obstructed  the  sublingual  and  sub- 
maxillary ducts.  By  milking  the  glands  pus  was  drained 
through  the  incision.    The  patient  made  a  complete  recovery. 

The  speaker  called  attention  to  the  universal  habit  of  chew- 
ing gum,  and  suggested  that  the  hyperactivity  of  secretion 
caused  thereby  may  have  some  unpleasant  effect  upon  the 
function  of  these  glands. 

I3r.  L.  B.  Lockard,  Denver,  reported  a  case  which  he  had 
seen  a  number  of  timeS  through  the  courtesy  of  Dr.  T.  E. 
Carmody. 

The  patient,  a  m.an  of  twenty-four  years,  had  had  pulmon- 
arv  tuberculosis  for  two  years,  when  there  appeared  a  hard 
swelling  of  the  right  parotid  gland,  which  was  diagnosed  as 
mumps.  After  one  week  some  softening  occurred,  and  upon 
incision  an  ounce  and  a  half  of  pus  was  evacuated.  This 
contamed  diplococci. 

vSuppuration  continued,  and  five  weeks  later  the  cavity  was 
curetted  and  microscopic  examination  showed  large  numbers 
of  tubercle  bacilli,  but  no  diplococci. 

About  this  time  the  right  parotid  became  swollen  and  ten- 
der, and  the  pus  evacuated  by  incision  contained  both  the 
diplococci  and  tubercle  bacilli.  The  diplococcus  was  identical 
with  the  organism  of  parotitis. 

At  the  end  of  five  m.onths  there  is  still  a  purulent  discharge 
on  the  right  side,  on  the  left  there  is  nothing  but  saliva. 

Dr.  Georce  F.  KeipER,  Lafayette,  recommended  the  ad- 
ministration of  potassium  iodid  in  cases  of  dry  mouth  from 


SOCIETY   PROCEEDINGS.  707 

insufficient  salivary  secretion.  He  called  attention  to  the  possi- 
ble relation  of  bulbar  paralysis  to  apparent  increase  of  sali- 
vary secretion. 

Dr.  John  F.  Gulp,  Harrisburg,  emphasized  the  fact  that 
calculi  may  exist  in  the  d^cts  of  the  salivary  glands  for  some 
time  without  giving  rise  to  symptoms.  He  had  had  under 
his  care  a  policeman  who  had  had  trouble  with  one  of  his 
parotid  glands  for  about  three  years.  It  would  swell,  become 
very  painful  for  twenty- four  to  thirty-six  hours,  then  sub- 
side. He  was  sure  that  the  trouble  was  due  to  a  calculus ; 
he  probed  for  it,  but  did  not  find  it.  Finally  the  patient  came 
to  him  v/ith  a  report  that  a  hard  stone  had  passed  out  of  his 
mouth  and  that  he  was  now  all  right.  He  has  had  no  trou- 
ble since. 

Dr.  Norton  L.  Wilson,  Elizabeth,  reported  a  case  simi- 
lar to  that  mentioned  by  Dr.  Hubby,  in  which  abscess  of  the 
parotid  gland  ruptured  into  the  external  auditory  canal,  ex- 
cept that  in  his  case  it  followed  typhoid  fever. 

Dk.  Myles,  in  closing  the  discussion,  mentioned  an  inter- 
esting case  in  which  the  stone  was  in  the  submaxillary  gland, 
and  the  fistulous  tract  opened  at  the  glossoepiglottic  fold.  Im- 
mediate action  was  necessary  in  order  to  prevent  suffocation. 
He  thought  it  was  a  thyrcoglossal  cyst,  but  it  proved  to  be  a 
salivary  cystic  fistula.  The  cavity  was  opened  and  a  stone 
removed.  One  should  be  persistent  in  the  effort  to  make  a 
diagTiOsis,  as  these  patients  suffer  much  more  than  might  be 
supposed.  When  the  stone  is  in  the  duct,  spontaneous  tem- 
porary relief  frequently  occurs.  Spasm  or -swelling  of  the 
duct  closes  its  lumen  around  the  calculus,  shutting  in  a  cer- 
tain amount  of  secretion  behind  the  stone,  and  this  causes 
great  distress.  When  the  duct  is  sufficiently  dilated  by  the 
retained  secretion,  the  obstruction  is  relieved  and  the  discom- 
fort subsides. 

IV.     Direct  Laryngoscopy. 

Dr.  E.  Fletcher  Ingaf^,  Chicago.  The  procedure  of 
direct  laryngoscopy  has  not  yet  come  into  universal  use  by 
laryngologists,  the  majority  of  whom  favor  the  older  indirect 
method.  The  reasons  for  this  are:  (1)  The  necessity  for 
special  and  expensive  instruments.  (2)  The  difficulty  of 
keeping  the  apparatus  in  order,  especially  the  lighting  sys- 
tem, when  it  is  not  in  constant  use.     (3)  The  time  consumed. 
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(4)  The  limitations  of  the  metliod  as  regards  certain  cases. 
These  objections  far  outweigh  the  advantages  in  the  majority 
of  cases  in  which  inspection  of  the  larynx,  is  made,  and  in  a 
large  percentage  of  cases  where  operative  measures  are  to  be 
adopted.  There  are  many  cases,  however,  in  which  direct 
laryngoscopy  is  of  great  value.  In  persons  with  sensitive 
faces,  with  thick  tongues,  with  short  and  thick  or  stiff  necks, 
this  method  is  often  impracticable  without  thorough  local  or 
general  anesthesia.  The  chief  indications  for  direct  laryngo- 
scopy are  as  follows :  (1)  For  the  removal  of  impacted  or  em- 
bedded foreign  bodies  in  the  larynx,  and  the  recovery  of  those 
that  are  in  positions  inaccessible  by  the  indirect  method.  (2) 
For  diagnosis  of  laryngeal  conditions  in  infants  and  children 
with  whom  the  indirect  method  cannot  be  employed,  as  in  the 
presence  of  papillomata,  stenoses,  malformations,  etc.  (3) 
P^or  the  inspection  of  certain  parts  of  the  larynx  or  trachea 
that  are  more  or  less  invisible  by  means  of  the  mirror,  and 
for  the  treatment  of  lesions  in  such  localities.  (4)  When  a 
better  picture  of  a  condition  is  desired  than  can  be  obtained 
by  the  indirect  method. 

The  chief  contraindications  are :  High-grade  dyspnea  from 
various  causes,  uncompensated  heart  lesions,  aneurism  of  the 
aorta,  myocarditis,  arteriosclerosis  of  considerable  degree, 
conditions  causing  high  blood  pressure,  extreme  weakness, 
severe  hemoptysis. 

Preparation  of  the  patient  consists  in  abstinence  from  food 
for  six  hours  and  from  drink  for  two  or  three  hours  pre- 
vious to  examination. 

The  position  of  the  patient  is  the  upright  or  recumbent, 
the  latter  being  better,  perhaps,  in  children,  because  they  can 
thus  l->e  held  better. 

The  instruments  required  are  the  open  tube  laryngeal  spec- 
ulum, or  long  tube,  with  spatula  end. 

Atropin  and  morphin  given  two  hours  before  the  operation 
lessen  the  secretion  and  quiet  the  patient. 

Edema  of  the  larynx  is  to  be  guarded  against  after  the 
operation,  especially  in  children.  Tracheotomy  may  be  nec- 
essary. The  croup  tent  is  of  value  in  the  aftertreatment  of 
these  cases. 
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V.    Endoscopic  Treatment  of  Asthma. 

Dr.  Wolff  Freudenthal,  New  York,  referred  to  his  ef- 
forts for  the  past  three  years  in  the  treatment,  endobronchi- 
ally,  of  various  diseases,  such  as  chronic  bronchitis,  puhnon- 
ary  tuberculosis,  and  especially  asthma.  The  present  com- 
munication dealt  solely  with  this  method  of  treatment  in  cases 
of  socalled  essential  asthma,  otherwise  known  as  bronchial 
or  reflex  asthma.  The  etiology  of  this  form  of  asthma  was 
briefly  discussed.  Four  cases  treated  by  the  endoscopic 
method  were  detailed,  and  seven  others  mentioned.  Out  of 
the  total  of  eleven  cases  treated  endobronchially.  eight  can 
be  considered  cured,  three  greatly  improved,  and  two  not 
benefited  at  all.  It  would  appear  that  these  data  compare 
favorably  with  the  results  obtained  by  other  methods. 

In  all  the  cases  bronchoscopy  was  employed  under  local 
anesthesia,  the  patient  being  kept  in  the  upright  position. 
The  treatments  were  given  in  the  morning,  the  patient's 
stomach  being  empty.  Some  pain  always  followed  bron- 
choscopy, in  some  cases  lasting  three  or  four  days,  in  others 
only  a  few  hours.  The  treatments  were  given  repeatedly  and 
occasionally  many  times  before  the  patient  was  pronounced 
cured. 

The  author  was  convinced,  from  his  repeated  endobron- 
chial examinations,  that  there  are  asthmogenous  points  in 
the  bronchi  as  well  as  in  the  upper  respiratory  tract,  and 
that  by  attacking  these  points  directly  by  topical  endobron- 
chial applications  the  foundation  is  laid  for  a  new  means  of 
combating  and  conquering  bronchial  asthma. 

DISCUSSION. 

Dr.  Richard  Hall  Johnston,  Baltimore,  said  the  straight 
method  of  direct  laryngoscopy  is  particularly  valuable  in  in- 
fants, young  children  and  adults,  under  general  anesthesia.  He 
never  employs  anesthesia  of  any  kind  in  infants  and  young 
children,  as  it  is  dangerous  up  to  five  years  of  age.  The  method 
of  procedure  is  as  follows:  The  little  patient  is  pinned  in  a 
sheet  so  that  the  arms  and  legs  are  practically  immovable. 
He  is  then  placed  on  the  table  with  the  head  in  the  normal 
straight  position.  An  assistant  holds  the  head  while  nurses 
look  after  the  arms  and  legs.  The  operator  stands  at  the  left 
of  the  table,  facing  the  patient,  and  holds  the  modified  Jack- 
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son  speculum  in  the  left  hand.  The  mouth  is  forced  open, 
if  necessarV;  and  the  speculum  passed  straight  down  between 
the  incisor  teeth.  When  the  epiglottis  comes  into  view,  the 
spatula  end  of  the  instrument  is  hooked  around  it.  Slight 
pressure  upward  on  the  handle  suffices  to  bring  the  larynx 
into  view.  In  adults  wnth  short,  thick  necks,  the  entire 
larynx  is  sometimes  not  seen ;  in  such  a  case  an  assistant  is 
lold  to  push  the  thyroid  cartilage  back,  when  in  most  cases 
the  pjitenor  commissure  comes  into  view.  When  direct 
laryngoscopy  is  performed  in  the  sitting  position,  the  head 
is  extended  slightly  and  turned  to  the  right  or  left.  The  in- 
strument is  introduced  between  the  bicuspid  teeth,  the  tongue 
pushed  to  the  side  and  the  epiglottis  pulled  forward.  If  the 
anterior  commissure  is  not  seen,  the  nurse  is  instructed  to 
push  the  head  forward  until  a  straight  position  is  assumed, 
when  all  parts  of  the  larynx  are  seen.  The  force  required 
to  manipulate  the  instrument  is  slight. 

Dr.  G.  Hudson-MakuEn^  Philadelphia,  asked  wdiether  it 
is  customary  to  give  atropin  before  the  operation,  as  sug- 
gested by  Dr.  Ingals.  In  the  case  just  reported  by  the 
speaker,  1/200  of  a  grain  of  atropin  was  given.  There  was 
not  a  particle  of  secretion  at  the  end  of  the  tube  during  the 
operation,  which  lasted  an  hour.  There  was  no  closure  of 
the  glottis  during  the  direct  laryngoscopy  preparatory  to  put- 
ting in  the  bronchoscopic  tube,  so  that  it  was  not  necessary 
to  wait  for  the  larynx  to  open,  as  directed  by  Jackson  in  his 
book.  He  also  asked  whether  the*  sphincter-like  closing  of 
the  glottis  is  always  noted.  It  was  with  great  difficulty  that 
he  was  able  to  remove  the  tube  at  all,  on  account  of  the  spasm 
of  the  glottis.  Perhaps  the  tube  was  too  large  for  the  glottis 
in  this  case.  There  was  a  very  strong  grip  on  the  tube,  which 
came  out  with  a  snap. 

He  asked  Dr.  Freudenthal  whether  the  operations  which 
he  had  described  were  done  in  his  office,  and  whether  the 
patients  were  immediately  allowed  to  go  home.  What  anes- 
thetic was  used  in  the  last  case?  Does  Dr.  Freudenthal  rec- 
ommend a  general  anesthetic,  and  the  employment  of  the 
bronchoscopic  method  in  the  treatment  of  asthma  in  nervous 
individuals?  Does  he  consider  this  so  important  a  method  in 
the  treatment  of  this  condition  as  to  warrant  the  giving  of  a 
sreneral  anesthetic? 
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Dr.  B.  R  Shurlf.y,  Detroit,  thought  some  classification  of 
cases  which  can  be  more  satisfactorily  dealt  with  by  the  in-- 
direct  method  should  be  determined  upon.  The  indirect 
method  is  evidently  a  passing  one,  which  he  noted  with  some 
regret.  Coincidental  with  the  passing  of  this  method,  deftness 
of  manipulation  is  also  passing,  because  this  method  called 
for  the  nicest  technic  of  any  in  the  larjngologic  specialty. 
He  had  recently  encountered  two  cases  of  laryngeal  papillo- 
mata,  which  he  removed  by  the  indirect  method.  One  case 
was  that  of  a  man  with  a  very  small  mouth  cavity,  where  the 
indirect  method  seemed  very  much  better  than  the  direct.  He 
mentioned  this  merely  to  emphasize  the  fact  that  there  are  still 
some  cases  in  which  the  indirect  method  is  preferable. 

In  asthma  the  relief  in  many  cases  is  in  indirect  ratio  to 
the  amount  of  secretion  which  is  stirred  up  apparently  by  the 
manipulation.  Cocain  will  very  frequently  relieve  the  asth- 
matic spasm.  lodid  of  potassium,  through  stimulation  of 
secretion,  is  exceedingly  valuable.  Asthmatic  cases  may  be 
classified  into  those  which  are  due  to  the  nasal  conditions, 
those  which  are  of  bronchial  origin,  and  those  which  are  en- 
tirely of  systemic  origin.  The  general  use  of  the  broncho- 
scope is  not  a  proper  procedure;  it  is  necessary  first  to  class- 
ify the  cases  before  advocating  this  as  a  general  procedure 
in  the  treatment  of  asthma.  The  bronchi  can  be  reached  by 
intratracheal  injection  as  well  as  by  the  more  severe  manipu- 
lation necessitated  by  the  use  of  the  bronchoscope.  Of  course, 
it  may  be  important  to  investigate  by  means  of  the  broncho- 
scope and  to  determine  the  nature  of  any  lesion  that  may  be 
present. 

Dr.  George  L.  Richards,  Fall  River,  referring  to  the  ques- 
tion of  giving  an  anesthetic  to  children  in  making  a  broncho- 
scopic  examination,  cited  a  case  in  which  he  came  near  losing 
a  patient.  The  anesthetic  was  given  and  the  instrument 
passed  by  a  member  of  this  society,  when  the  child  suddenly 
ceased  to  breathe.  The  tube  was  withdrauTi  and  breathing 
reestablished,  but  the  only  reason  for  the  child's  being  alive 
is  that  tracheotomy  had  already  been  done.  No  fault  in 
technic  was  responsible   for  this  unpleasant  experience. 

Dr.  Thomas  J.  Harris,  Xew  York,  considered  tracheotomy 
of  decided  advantage.  One  must  reckon,  however,  with  a 
series  of  cases  in  which  good  results  cannot  be  obtained  in 
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this  way ;  cases  in  which  there  is  a  good  deal  of  ossification 
of  the  cartilage,  and  where  the  neck  is  so  stiff  that  the  parts 
cannot  be  seen  without  a  general  anesthetic.  In  such  cases, 
Burning's  contrapressure  instrument  has  proved  of  advant- 
age. Burning  himself  has  called  attention  to  the  use  of  the 
:instrument  with  satisfactory  results  in  cases  of  this  class.  By 
this  means  the  larynx  is  pushed  in  at  the  same  time  that  pres- 
sure is  made  outward. 

Dr.  Robert  C.  Myles,  New  York,  said  the  peculiar  spasm 
to  which  the  trachea  and  the  bronchi  are  subjected  in  asthma 
is  a  habit-spasm,  due  to  the  constant  state  of  hyperemia  of 
;these  parts,  and  a  reflex  central  irritation.  He  had  been  ex- 
perimenting for  several  years  with  tracheal  and  bronchial 
■medicaments,  using  adrenalin,  menthol,  carbolic  acid,  iodo- 
form, and  various  other  agents  in  liquid  albolen  as  an  in- 
jection. Marked  relief  had  been  obtained  at  times,  due  either 
to  the  anesthetic  etTect  of  the  drug,  or  to  the  brutalizing  of 
the  parts.  In  chronic  diseases  of  the  rhinopharynx  and  nose, 
.great  quantities  of  mucopus  flow  down  the  trachea  and  the 
bronchi,  rendering  them  more  or  less  immune  to  foreign 
agents.  This  is  due  to  tlie  obtunding  effect  on  the  mucous 
membrane,  and  this  probably  partly  explains  Dr.  Freuden- 
thal's  success. 

■  Dr.  FreudEnthal,  in  closing  the  discussion,  presented 
some  instruments  used  by  Ephraim  for  anesthetizing  the  tra- 
chea and  bronchi,  and  some  rare  books  published  in  the  ear- 
liest period  of  laryngoscopy  in  Germany. 

;  Referring  to  the  u'^e  of  atropin,  he  said  he  usually  gives 
it  in  1/100  grain  doses,  but  had  found  that  it  had  no  effect 
whatever  upon  the  secretion.  It  is  necessary,  of  course,  to 
differentiate  between  foreign  body  and  asthma.  He  had  made 
a  few  of  these  bronchoscopic  examinations  in  the  clinic,  but 
they  were  unsatisfactory.  It  is  better  to  do  it  early  in  the 
morning,  before  the  patient  has  had  any  breakfast. 
-■:  Anesthol,  to  which  he  referred,  is  composed  of  equal  parts 
of  ether,  chloroform  and  alcohol.  As  a  rule  he  does  not  use 
a  general  anesthetic.  He  agreed  with  Dr.  Myles  and  Dr. 
Shurley,  that  the  bronchoscope  stirs  up  the  secretion,  serving 
sas  a  means  of  expression  of  the  secretion  which  is  present, 
and  of  which  the  patient  cannot  get  rid  otherwise. 
:     Referring  to   Dr.    Shurley 's   suggestion   about  a  classifica- 
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tion  of  cases,  he  called  attention  to  the  fact  that  he  had  done 
this  in  the  paper.  He  would  not,  for  example,  employ  this 
method  in  a  case  of  uterine  asthma. 

Answering  Dr.  Barnhill's  question  as  to  how  a  cure  is  ob- 
tained, he  said  it  is  difficult  to  tell.  Surely  a  single  intro- 
duction of  the  bronchoscope  could  not  cure  asthma,  unless 
by  autosuggestion.  He  had  used  it  for  six,  eight  and  ten 
weeks,  at  the  same  time  putting  the  patient  under  better  hy- 
gienic surroundings. 

(Jrthoform  or  propesen  emulsion  are  indicated  where  there 
is  superficial  erosion.  The  soreness  is  thus  relieved,  and  the 
patient  is  more  comfortable  and  does  not  manufacture  so 
much  phlegm  as  usual  when  the  bronchoscope  is  introduced. 
In  the  absence  of  ulceration  or  soreness,  he  used  adrenalin, 
to  which  he.  added  two  or  three  drops  of  oleum  menthol  pip. 

VI.     Fibrous  Polyps  of  the   Nasopharynx.     Report  of  Three  Cases, 
With  Exhibition  of  Specimens. 

Dr.  Wae.ter  a.  Wells^  Washington,  directed  attention  to 
a  rare  form  of  new  growth,  of  a  wholly  different  character 
from  adenoids,  and  presented  some  very  interesting  points 
for  consideration  with  respect  to  its  origin,  nature  and  evo- 
lution. 

Fibrous  polyps  in  the  nasopharynx  are  comparatively  rare, 
and  should  not  be  confused  with  sarcomatous  growths  in  this 
locality. 

A  genuine  fibrous  polyp  occurs,  as  a  rule,  singly,  and  is  a 
irge,  firm,  smooth,  opaque  growth,  made  up  of  dense  con- 

:tive  tissue,  and  attached  by  a  firm  pedicle.  It  occurs  al- 
lost  wholly  in  children,  and  most  frequently  In  boys.  It  is 
ridently  a  benign  growth,  never  giving  rise  to  metastasis  or 
glandular  involvement,  not  accompanied  by  true  cachexia,  sel- 

)m  recurring,  and  apparently  in  certain  cases  in  later  life 
indergoing  spontaneous  retrogression. 

The  various  theories  concerning  the  origin  of  these  growths 
were  briefly  outlined.  Without  attempting  to  decide  which 
of  the  theories  is  correct,  the  author  emphasized  the  futility 
and  insufficiency  of  the  mere  clinical  observations  to  decide 
these  particulars.  A  report  based  upon  a  postmortem  ex- 
amination would  be  much  more  trustworthy  than  an  opinion 
based  upon  rhinoscopy  or  digital  examination. 
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The  ultimate  termination  of  nasopharyngeal  polyps,  in  the 
absence  of  surgical  intervention,  is  another  subject  for  dis- 
cussion. 

Calcification,  serous  infiltration,  cystic  degeneration,  slough- 
ing, sarcomatous  degeneration,  atrophy  and  retrogression  are 
the  various  possibilities.  These  tumors  frequently  grow  to 
an  enormous  size,  producing  dilatation  of  the  nasal  fosScT, 
spreading  of  the  nasal  bones  and  resulting  deformity.  Pos- 
teriorly this  expansion  causes  a  forward  protrusion  of  the 
soft  palate  and  interference  with  its  normal  action.  Articu- 
lation, deglutition  and  respiration  are  interfered  with,  dysp- 
nea and  anemia  may  result  from  insufficient  oxygen,  the  pa- 
tient may  suffer  from  dysphagia  and  become  emaciated,  and 
serious  hemorrhage  may  occur  at  any  time.  Immediate  re- 
mo^'aI  of  the  growth  is  imperative  under  such  circumstances. 

The  methods  for  the  removal  of  nasopharyngeal  polypi 
may  be  classified  as  follows :  ( 1 )  Those  in  which  access  to 
the  tumor  is  obtained  by  some  preliminary  cutting  operation, 
and  the  growth  then  removed  through  the  artificial  route  thus 
created.  (2)  Those  in  which  the  tumor  is  treated  or  ex- 
tracted through  the  natural  passages,  the  nose  or  mouth. 

The  crude  methods  of  treatment  advocated  and  practiced 
by  many  surgeons  are  attended  with  serious  consequences, 
the  radical,  mutilating  operations  are  apparently  unnecessary. 
Electrolysis,  the  cautery  snare  and  ignipuncture  are  open  to 
serious  objections,  as  are  likewise  the  various  caustic  agents. 

The  author  advocated  the  use  of  a  heavy  wire  snare,  so 
constructed  that  great  force  can  be  employed.  With  a  little 
ingenuity  it  is  always  possible  to  manipulate  the  wires  to  en- 
gage the  growth  close  to  the  place  of  attachment,  so  that  the 
tumor  may  be  removed  in  toto.  A  clean  severance  of  the 
tumor  without  injury  to  the  surrounding  parts,  without 
shock,  without  hemorrhage  and  without  subsequent  slough- 
ing, are  the  advantages  claimed  for  this  method.  Recurrence 
is  no  more  frequent  after  its  iise  than  from  other  methods. 
In  three  cases  cited  this  method  was  successfully  employed. 
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VII.     Four  Cases  of  Nasopharyngeal  Fibroma.* 

By  William   B.  Chamberlin,  M.  D^ 

Cleveland. 

discussion. 

Dr.  Harmon  Smith/  New  York,  called  attention  to  the 
frequency  of  error  in  hospital  records  with  reference  to  the 
•cases  under  discussion,  many  cases  which  are  called  intra- 
nasal fibromata  being  in  reality  myxomata.  He  recalled  three 
cases  which  had  been  treated  by  injections  of  monochlorace- 
tic  acid,  two  under  his  own  direction  and  one  under  that  of 
his  chief  of  clinic.  Dr.  McPherson.  All  of  them  made  per- 
fect recoveries.  Seven  years  ago  he  had  modified  Cbflfin's 
syringe  by  making  the  needle  longer,  so  that  the  acid  could 
be  injected  deeper  into  the  tissues.  He  protected  the  needle 
by  a  jacket  which  concealed  the  point  until  the  location  for  in- 
jection had  been  reached,  when  at  the  will  of  the  operator 
the  needle  could  be  unsheathed  and  inserted  into  the  tumor. 
W'hen  the  injection  had  been  made,  the  sheath  could  again 
he  run  into  place  before  its  removal  and  the  cuplike  end  of  the 
sheath  would  catch  the  excess  of  acid  that  might  exude  upon 
withdrawing  the  needle.  The  sheath  protected  the  soft  palate 
and  adjacent  structures  against  injury  from  the  needle  while 
in  the  act  of  reaching  the  tumor.  It  worked  well.  In  an- 
other case  with  Dr.  Charles  H.  Knight,  the  first  attempt  to 
remove  the  growth  was  unsuccessful.  The  screw  of  the 
snare  broke,  and  for  a  while  it  seemed  that  they  would  be  un- 
successful in  disengaging  the  snare  loop,  but  by  main  strength 
of  a  surgeon  present  the  wire  was  drawn  through  the  growth 
and  it  was  completely  removed.  The  case  recovered.  The 
operation  was  followed  by  considerable  hemorrhage.  It  seemed 
to  him  to  be  inadvisable  to  do  the  major  surgery  formerly 
resorted  to  in  these  cases.  Tliere  is  just  as  much  danger 
from  radical  surgery  or  from  the  wire  loop  as  from  the  ma- 
nipulation of  the  acid.  If  shock  from  a  major  operation, 
and  the  dangers  of  hemorrhage,  can  be  overcome,  one  is  jus- 
tified in  resorting  to  radical  surgery. 

Dr.  D.  J.  Gibe  Wishart,  Toronto,  said  his  experience  with 
the  cases  under  discussion  is  extremely  limited.  They  do  not 
seem  to  be  very  frequent  in  a  northern  climate.     In  operating 

♦See  page  683. 
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upon  these  cases  one  could  not  afford  to  confine  oneself  to 
any  one  line  of  procedure.  It  is  necessary  to  determine  the 
point  of  origin  of  the  growth  as  well  as  that  to  which  it  has 
extended,  and  proceed  accordingly.  Where  the  growth  has 
extended  into  the  sphenoid  sinus,  for  example,  or  into  the 
antrum,  a  different  line  of  treatment  must  be  followed  from 
that  employed  where  the  growth  is  "adherent  to  the  walls  of 
the  nasal  cavities,  pushing  downward.  If  it  is  in  the  nasal 
cavities,  it  is  much  more  easily  removed  than  when  it  has 
invaded  the  antrum  or  the  sphenoidal  cells.  In  the  latter 
event,  one  must  adopt  a  radical  procedure.  When  this  is 
necessary,  it  should  be  borne  in  mind  that  the  growth  must 
be  removed  in  its  entirety,  including  the  pedicle.  Where  the 
growth  is  adherent  to  the  sides  of  the  nasal  cavity,  removal 
is  difficult  unless  a  part  of  the  turbinals  is  also  removed.  In 
this  event  a  procedure  should  be  adopted  which  will  give  as 
little  scar  as  possible.  Even  the  radical  operation  leaves  no 
more  scar  than  was  formerly  left  by  other  procedures.  The 
absence  of  scar  in  a  well  done  Killian  operation  on  the  sphe- 
noid is  remarkable,  and  curved  incisions  on  the  side  of  the 
nose  leave  very  little  scar.  In  the  operation  suggested  by 
Watson  Williams,  which  none  of  the  speakers  had  mentioned, 
a  part  of  the  Killian  incision  is  adopted.  The  side  of  the  nose 
is  laid  open  and  a  part  of  the  turbinal  bone  removed,  healing 
resulting   without   scar. 

In  dealing  with  hemorrhage  in  these  cases,  he  would  feel 
disposed  to  open  the  cricothyroid  membrane  and  to  give  an 
anesthetic  through  the  opening,  then  to  pack  the  pharynx  with 
sponges.  He  had  adopted  this  procedure  in  several  instances 
in  operations  on  the  nose  where  great  bleeding  was  to  be 
anticipated. 

Dr.  H.  L.  Swatn,  New  Haven,  had  had  a  case  similar  to 
number  four  of  Dr.  Chamberlin's  series.  He  had  great  dif- 
ficulty in  saving  the  patient,  who,  nevertheless,  has  reached 
man's  estate  without  further  trouble  until  within  the  past 
year,  when  he  had  a  terrific  hemorrhage.  This  last  he  also 
survived. 

It  is  well  known  that  these  tumors  are  rare,  comparatively, 
and  very  rare  in  young  girls.  The  only  case  he  had  had 
among  the  latter  proved  to  be  almost  identical  with  psam- 
moma.    No  snare  would  cut  through  it.    He  was  unable  under 
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general  anesthesia  to  wrench  it  out  by  means  of  large  forceps, 
and  it  bled  hardly  a  spoonful.  It  was  found  to  be  very  poor 
in  blood  vessels,  with  a  great  deal  of  fibrous  stroma,  very  much 
like  a  uterine  fibroma.  In  this  tissue,  scattered  in  smaller 
and  larger  masses,  were  the  hard  sandlike  particles.  He  had 
tried  to  remove  another  nasopharyngeal  fibroma,  and  he  had 
never  seen  greater  hemorrhage  than  resulted  in  this  case,  ex- 
cept where  the  longitudinal  sinus  was  cut.  Packing  through 
the  posterior  nares  and  the  injection  of  salt  solution  proved 
successful  in  saving  the  patient's  life.  In  another  case  upon 
which  he  operated,  the  tumor,  which  was  poor  in  blood  ves- 
sels, came  out  very  easily.  These  tumors  vary  from  those 
which  are  very  easily  enucleated  to  those  which  are  practi- 
cally irremovable. 

Dr.  Joseph  A.  White,  Richmond,  cited  the  case  of  a  boy, 
eighteen  years  of  age,  who  had  been  sent  to  him  by  Dr.  Rob- 
ertson of  Danville.  The  doctor  had  broken  all  his  snares  in 
an  effort  to  remove  the  growth,  and,  becoming  tired  of  the 
case,  had  sent  it  to  the  speaker.  The  patient  had  a  typical 
frog  face.  The  whole  right  side  of  the  nose  was  filled  with 
the  growth,  and  the  postnasal  spaces  were 'partly  filled.  The 
difficulty  was  to  encircle  the  growth  with  a  snare  at  all.  His 
experience  had  been  that  no  wire  will  stand  the  strain  in  a 
case  of  this  kind.  He  used  a  No.  9  piano  wire,  turning  the 
nut  very  slowly,  but  finally  reached  a  point  where  it  would 
not  turn  at  all.  He  surmounted  this  difficulty  by  using  an 
iridoplatinum  wire.  After  cutting  nearly  through  the  growth 
by  this  means,  it  can  be  completely  removed  by  the  use  of  the 
electrocautery. 

He  never  passes  a  snare  through  the  nose,  but  always 
through  the  mouth.  As  large  a  loop  as  desired  may  be  used 
in  this  manner.     It  is  a  very  simple  procedure. 

We  are  all  aware  of  the  difficulty  in  passing  any  sizable 
loop  through  the  nose  to  encircle  the  growth.  To  meet  this 
difficulty  he  takes  a  verj-  fine  child's  catheter  and  puts  a  wire 
through  it,  making  a  small  twisted  loop  at  the  distal  end. 
This  is  so  small  it  can  be  pressed  through  any  obstructed  nos- 
tril easily.  When  it  appears  in  the  pharynx,  he  draws  it  out 
of  the  mouth  and  fastens  the  two  ends  of  the  wire  loop  to  the 
small  eye  in  the  end  of  the  catheter  and  pulls  it  back  through 
the  nose.     He  then  passes  the  two  ends  of  the  wire  through 
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the  canula  of  the  snare,  but  before  tying  it  in  position  he 
encircles  the  growth  from  the  back,  using  his  finger  to  put 
the  loop  in  position,  and  when  he  has  drawn  it  out  over 
the  growth  he  fastens  the  ends  to  the  snare  and  proceeds  in 
the  usual  way  to  cut  through  the  growth. 

Dr.  Lewis  A.  Coffin,  New  York,  described  his  method 
of  using  the  snare  tandem  fashion  in  cases  in  which  it  had 
been  necessary  to  surround  the  growth  by  a  loop  entered 
through  the  mouth  and  a  stilet  snare  that  could  not  be  threaded 
sufficiently  near  the  grov/th  to  be  effective.  He  had  slipped 
the  canula  of  a  second  snare  over  the  free  ends  of  the  wire, 
carried  it  well  down  onto  the  growth,  and  then,  threading  his 
operating  snare  as  close  up  to  the  canula  as  possible,  and 
causing  the  distal  end  of  the  operating  snare  to  abut  on  the 
proximal  end  of  the  first  canula,  he  had  a  very  satisfactory 
instrument. 

He  had  been  successful  in  several  cases  with  mono- 
chloracetic  acid.  In  one  clinical  case  Dr.  ]\IcCullagh,  of  his 
staff,  had  removed  nearly  all  of  one  of  these  tumors  by  means 
of  a  strong  cold  wire.  Great  hemorrhage  followed,  the  pa- 
tient being  almost  exsanguinated.  The  growth  recurred,  be- 
ing apparently  sessile.  He  suggested  that  Dr.  McCullagh 
inject  monochloracetic  acid  by  means  of  his  syringe.  This 
was  done  over  a  considerable  period  of  time,  the  growth  was 
entirely  removed,  and  now,  after  a  lapse  of  three  years,  there 
is  no  recurrence.  ITe  had  had  other  cases  in  which  the  same 
treatment  had  proved  equally  successful.  In  tumors  which 
are  cystic,  the  acid  does  not  act  so  well.  It  is  difficult  to  use 
the  needle  because  of  the  danger  of  catching  it  on  the  con- 
tiguous tissues.  The  patient  must  be  able  to  assist  by  hold- 
ing the  tongue.  If  the  treatment  can  be  carried  out  it  is  gen- 
erally successful. 

Dr.  J.  A.  Stucky,  Lexington,  said  since  the  publication  of 
his  article  on  this  subject,  seven  or  eight  years  ago,  he  had 
seen  four  other  cases  of  fibroma  of  the  nasopharynx.  He 
had  never  seen  a  case  of  multiple  fibroma.  Three  out  of  nine 
of  his  cases  were  lobulated,  but  none  were  multiple.  Neither 
had  he  ever  seen  a  fibroma  which  any  snare  would  cut 
through.  He  had  had  Tiemann  make  a  modification  of  the 
Jarvis  snare,  as  long  and  strong  as  any  tonsil  snare,  and  had 
succeeded  in  getting  the  loop  over  the  growth,  but  despite  the 
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fact  that  it  was  kept  on  for  twent>'-four  hours,  and  that  the 
nurse  turned  the  nut  ever>'  five  or  ten  minutes,  a  point  was 
always  reached  at  which  it  would  not  turn.  He  had  taken 
ordinary  plumbers'  forceps  to  turn  it  with,  and  every  time 
had  broken  the  snare.     Finally,  the  wire  had  to  be  cut  in  two, 

le  canula  slipped  off,  and  the  growth  ultimately  removed 
with  the  forceps.  He  had  used  forceps  in  five  cases,  the 
forceps  being  a  modification  of  the  old  Brandagee  forceps. 
By  tying  the  soft  palate  back  he  could  get  a  good  view  of  the 
growth.  He  then  inserted  the  left  blade  of  the  forceps,  then 
the  right,  and  then  locked  them.  With  the  mirror  he  looked 
to  see  that  he  had  secured  the  growth.  It  is  better  to  tie  the 
carotid  artery  beforehand,  but  whether  this  is  done  or  not, 
the  tampon  cord  should  be  inserted  through  the  nostril,  with 
the  postnasal  tampon  ready  for  use.  The  growth  should 
be  loosened,  as  a  dentist  loosens  a  tooth,  before  the  attempt 
is  made  to  remove  it.  He  had  found  that  one  postnasal 
tampon  will  be  sufficient,  and  when  this  is  removed  in  twen- 
ty-four or  forty-eight  hours  there  is  no  secondary  hemor- 
rhage. 

Dr.  James  F.  Log.ax,  Kansas  City,  emphasized  the  im- 
portance of  a  thorough  pathologic  examination  of  the  growth 
previous  to  operation,  in  order  to  obviate  mistakes  in  diagno- 
sis. He  had  had  six  cases  of  nasal  tumors  of  the  type  under 
discussion.  Two  proved  to  be  fibrosarcoma.  In  each  case 
the  report  from  the  first  pathologic  examination  was  nasal 
fibroma,  and.  after  removal  of  the  deeper  portions  of  the 
growth,  the  second  report  was  fibrosarcoma  in  two  of  the 
cases.  The  operative  treatment  of  these  two  conditions  is 
verv-  different.    For  the  removal  of  a  nasopharyngeal  fibroma 

vith  a  pedicle,  not  attached  to  the  adjacent  tissues,  he  used 
a  surgeon's  chain  ecraseur,  introduced  behind  the  growth 
through  the  mouth.  In  cases  of  fibrosarcoma  or  sarcoma  he 
'lad  made  up  his  mind  never  to  attempt  to  remove  the  growth 
by  other  methods  than  electrolysis.     One  case  in  which  he 

emoved  a  spindlecell  sarcoma  attached  to  the  body  of  the 
-phenoid   by    means    of  morsellation  and  the  snare,  he  suc- 

eeded  in  clearing  the  growth  in  the  nose  at  the.  expense  of 
a  terrific  hemorrhage,  even  after  ligation  of  the  common 
carotid.  It  was  necessar}^  to  transfuse  normal  salt  solution 
in  order  to  resuscitate  the  patient.    Recurrence  of  the  growth 
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took  place  within  five  months.  He  refused  to  operate,  fear- 
ing that  the  patient  would  die  on  the  table.  He  was  taken 
to  Chicago,  where  an  operation  was  attempted  and  the  pa- 
tient died  before  its  completion. 

A  large  number  of  these  cases  occur  in  foreigners,  prin- 
cipally  in  those   from  northern  countries. 

In  two  cases  in  which  he  had  removed  the  growth  by 
electrolysis  there  had  been  no  recurrence.  In  each  case  he 
had  made  three  insertions  of  the  electric  needle. 

Dr.  George  L.  Richards,  Fall  River,  asked  if  it  is  not 
true  thai  there  may  be  a  change  in  character  from  fibroma  to 
fibrosarcoma.  He  had  had  a  case  referred  to  him  as  ade- 
noids which  proved  to  be  fibroma.  He  used  the  snare  in 
his  office,  with  resulting  terrific  hemorrhage.  He  succeeded 
in  stopping  the  hemorrhage.  The  patient  did  not  return  to 
him,  but  he  was  able  to  follow  the  subsequent  history,  from 
which  he  learned  that  the  patient  went  to  the  hospital  and 
died  in  the  second  year  from  malignant  growth,  which  was 
doubtless  fibrosarcoma. 

Dr.  Linn  EmErson,  Orange,  had  had  a  case  of  this  kind 
in  a  child  eleven  years  of  age,  who  had  already  been  operated 
upon  for  adenoids.  He  gave  calcium  chlorid  before  and 
after  the  operation.  Under  ether  anesthesia  he  could  not 
get  the  snare  around  the  base  of  the  growth,  but  by  means 
of  the  largest  Brandagee  forceps  he  twisted  it  and  got  it 
out.  Alarming  hemorrhage  followed  removal  of  the  growth, 
which  was  controlled  by  gauze  and  the  finger  in  the  larynx. 
After  four  months  there  had  been  no  recurrence  in  this  case. 

Dr.  Charles  S.  Means,  Columbus,  reported  a  case  of 
nasopharyngeal  fibroma  which  filled  the  posterior  nares  and 
the  vault  of  the  pharynx  so  completely  that  he  could  not  use 
any  instrument  except  the  forceps.  The  turbinals  were  en- 
larged and  the  septum  was  deviated,  so  that  it  was  iifipossi- 
ble  to  see  or  operate  through  the  nose.  The  patient  was  a 
boy  fifteen  years  of  age.  Breathing  was  labored,  on  account 
of  the  obstruction,  the  tumor  being  so  large  it  filled  the 
pharynx  and  came  in  contact  with  the  tongue.  It  was  im- 
possible to  get  any  instrument  or  wire  loop  through  the 
nose  beneath  the  .soft  palate.  He  therefore  seized  the  growth, 
and  by  force  extracted  it  en  masse.  It  proved  to  have  two 
pedicles,    and    was    large,    smooth    and    very    dense.      The 
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pathologist  pronounced  it  pure  fibroma.  Its  dimensions 
were  2yy  inches  long,  1^^  inches  wide  and  154  inches  antero- 
posterior. 

\>ry  little  hemorrhage  followed  the  operation.  There  has 
been  no  recurrence,  after  five  years. 

Dr.  Chamrerlix.  in  closing  the  discussion,  called  atten- 
tion again  to  the  differentiation  between  true  fibroma  and 
fibrous  polypi.  Pedunculated  growths  do  not  tend  to  recur, 
whereas  sessile  growths  do. 

Dr.  Wells,  in  closing  the  discussion,  said  he  could  not 
grasp  the  difterentiation  which  Dr.  Chamberlin  had  made  be- 
tween pure  fibromata  and  fibrous  polypi.  The  distinction  is 
one  of  form  rather  than  of  nature.  To  distinguish  them  from 
the  sessile  forms,  we  designate  as  fibrous  polype  such  as  are 
attached  by  pedicles.  His  own  cases  were  pedunculated,  but 
pathologic  examination  has  proved  that  they  were  purely 
fibromatous.  The  pedicles  were  very  tough  and  exceedingly 
firm. 

Concerning  the  use  of  forceps,  he  believed  the  reports 
which  had  just  been  made,  together  with  those  in  the  litera- 
ture, confirm  the  position  which  he  had  taken,  namely,  that 
such  instruments  are  to  be  avoided,  and  that  the  snare  is  the 
mstrument  to  be  used  in  these  cases.  Perhaps  he  had  been 
fortunate  in  his  three  cases,  but  he  did  not  think  there  are 
any  pedunculated  cases  which  cannot  be  removed  by  a  snare 
made  strong  enough.  .\ny  fibrous  polyp  which  can  be  re- 
moved with  forceps  can  be  removed  with  the  strong  snares 
now  in  use. 

VI I L     Report  of  a  Case  of  Optic   Neuritis  Benefited   by  Operation 
on  the  Sphenoid  and  the  Posterior  Ethmoid. 

Dr.  Harmox  Smith,  Xew  York.  Unmistakable  evidences 
of  the  favorable  outcome  of  operations  upon  the  sinuses  for 
the  restoration  or  betterment  of  sight  have  been  furnished 
by  Onodi,  Posey,  Holmes  and  others.  It  may  reasonably  be 
concluded  that  in  cases  of  optic  neuritis,  where  all  other 
causes  have  been  eliminated,  operation  upon  the  sinuses  will 
prove  successful  in  a  large  proportion  of  cases,  provided  the 
neuritis  has  not  extended  over  too  long  a  period.  In  cases 
where  the  most  beneficial  results  were  obtained  there  was 
but  slight    local    evidence    of    involvement   of  the  accessory 
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sinuses.  The  author  considered  it  unquestionably  justifiable 
to  operate  on  these  sinuses  when  every  other  possible  cause 
of  the  neuritis  has  been  eliminated,  even  when  there  is  no- 
local  or  intranasal  evidence  of  the  existence  of  an  empyema. 
Such  interference  may  be  justified  as  an  exploratory  opera- 
tion. The  mere  depletion  incidental  to  the  operation  will  in 
itself  prove  of  value  if  the  neuritis  be  due  to  the  pressure 
of  a  diffuse  inflammation.  Pressure,  either  upon  the  nerve 
itself  or  upon  the  nutrient  vessels  supplying  the  nerve,  will 
occasion  visual  disturbances,  so  that  relief  of  pressure, 
whether  it  be  due  to  empyema,  periostitis  or  hyperemia  from 
nasal  congestion,  is  the  object  to  be  kept  in  view  by  the  rhin- 
ologist.  This  can  be  promptly  attained  only  by  operation. 
Milder  operative  procedures  have  proved  ineffectual  in  this 
regard. 

The  author's  method  of  procedure  is  to  remove  the  middle 
turbinate  with  the  cold  snare,  remove  the  lower  and  anterior 
walls  of  the  posterior  ethmoidal  cells  with  forceps  and  curet, 
enter  the  ostium  of  the  sphenoidal  sinus  with  a  probe,  and 
curet  away  the  anterior  wall  from  this  point  downwards, 
until  sufficient  space  is  made  to  employ  sphenoidal  forceps, 
when  the  entire  wall  can  be  removed,  or  enough  of  it  re- 
moved to  determine  whether  there  is  any  necessity  for  a 
more  radical  exposure  of  the  sinus.  Drainage  is  all  that  is 
demanded  in  the  majority  of  cases.  If  granulations  exist  it  is 
better  to  remove  them  with  forceps  than  to  curet  the  sinus. 
Postoperative  packing  will  further  reduce  the  granulations 
present,  as  well  as  prevent  their  recurrence.  In  the  absence 
of  granulations,  the  author  does  not  use  packing,  but  sprin- 
kles over  the  denuded  area  a  fev/  granules  of  thrombokinase, 
which  controls  the  hemorrhage  and  does  not  prevent  drain- 
age. The  aftertreatment  consists  in  preventing  the  formation 
of  granulations  by  the  use  of  fused  nitrate  of  silver  on  a 
probe,  or  cutting  them  off  with  forceps,  and  in  keeping  the 
nose  clean  by  douching  with  some  alkaline  solution.  The 
eye  symptoms  should  begin  to  show  improvement  within  a 
week  if  the  diagnosis  has  been  correct  and  the  operation  suc- 
cessful. 

Three  cases  with  marked  disturbances  of  vision  were  de- 
tailed, each  showing  decided  improvement  in  this  regard. 

He  has  operated  upon  a  number  of  cases  with  lesser  dis- 
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turbances  of  vision,  with  good  results  in  the  majority  of 
instances.  In  several  there  has  been  no  improvement.  Upon 
the  whole,  however,  he  felt  justified  in  advocating  operative 
measures  for  the  relief  of  optic  neuritis,  in  the  absence  of 
other  known  causes,  and  when  there  are  no  contraindications 
for  operation. 

DISCUSSION. 

Dr.  Lewis  A.  Coffin,  New  York,  said  he  had  been  inter- 
ested for  the  past  year  or  so  in  studying  the  visual  field  in 
the  class  of  cases  under  discussion,  and  had  had  every  case 
investigated  from  this  point  of  view,  as  well  as  the  fundus 
condition.  In  this  connection  he  had  read  with  interest  a 
late  paper  by  Wallis,  of  Edinburgh,  published  in  the  Jour- 
nal of  Laryngology,  Rhinology  and  Otology  for  May.  1911. 
Wallis  quoted  Onodi  as  saying:  "Hinkel  treated  twenty 
cases  of  sphenoidal  suppuration  without  finding  anything 
abnormal  in  the  visual  fields.  *  *  *  Contrary  to  the 
findings  of  Gruenwald,  Ziem,  Bryant,  Kuhnt  and  Berger,  Hen- 
rici  and  HafFner,  in  thirty-six  cases  of  accessory  siniis  dis- 
ease, found  a  normal  visual  field.  These  facts  are  to  be  ex- 
plained *  *  *  by  the  varying  relation  of  accessory 
sinuses  and  optic  nerves.  There  are  two  factors  that  help 
in  the  limitation  of  accessory  sinus  disease  and  prevent  it 
from  spreading  to  the  optic  nerves:  the  nerves  may  come 
into  no  relation  with  the  sphenoidal  sinuses  or  ethmoid  cells, 
and  the  wall  of  the  sphenoid  may  be  very  thick."  Wallis 
states  that  "Whilst  agreeing  with  Onodi  that  the  varying 
relations  of  accessory  sinuses  to  the  nerves  and  the  thick- 
ness of  the  sinus  walls  are  factors  to  be  considered  in  the  pro- 
duction of  field  affections,  I  cannot  concur  in  his  anatomic 
explanation  as  the  cause  of  these  conflicting  statements.  It 
seems  scarcely  within  the  bounds  of  possibility  that  certain 
anatomic  relations  of  the  posterior  sinuses  should  occur  in 
the  patients  of  those  observers  who  have  recorded  field  af- 
fections, and  that  certain  other  anatomic  relations  should 
always  occur  in  patients  of  those  who  have  not  found  field 
affections.''  With  reference  to  the  etiology  of  field  affections, 
Wallis  was  quoted  as  saying,  "Ophthalmoscopic  changes  are 
a  far  more  common  symptom  in  posterior  sinusitis  than  in 
the  anterior,  as  is  to  be  expected  from  the  close  proximity  of 
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the  nerve  to  these  cavities.  *  '•'  *  This  is  explained  by 
the  assumption  that  the  optic  nerves  are  directly  involved  by 
a  toxic  substance  which  has  soaked  through  into  the  optic 
canal  and  orbit  from  the  sinuses." 

The  speaker  did  not  agree  with  Wallis  with  reference  to 
the  soaking  through  of  any  toxic  substance  to  the  sinuses  ; 
he  did  not  think  there  is  any  toxic  principle  that  acts  directly 
upon  the  nerve  to  destroy  its  function,  but  rather  that  this 
is  entirely  circulatory.  The  venous  return  from  the  anterior 
cells  is  such  as  not  to  interfere  with  the  optic  nerve,  whereas 
the  venous  return  from  the  posterior  cells  is  such  as  to  inter- 
fere with  the  venous  return  of  the  optic  nerve.  This  gives 
rise  to  the  edematous  Condition.  This  would  seem  to  be 
borne  out  by  the  fact  that  in  disease  of  the  frontal  and  an- 
terior cells  there  is  edema  of  the  adjacent  tissues.  On  the 
other  hand,  there  may  be  orbital  cellulitis  and  edema  of  the 
orbital  part  of  the  head  while  the  vision  remains  the  same, 
unless  there  is  great  pressure.  The  idea  of  this  toxic  prin- 
ciple must  be  borrowed  from  the  oculists,  who  have  recog- 
nized and  described  a  toxic  amblyopia,  attributed  to  alcohol, 
tobacco,  etc. 

In  discussing  Dr.  Smith's  paper,  a  brief  report  of  the  fol- 
lowing case  will  be  of  interest,  because  the  patient  was  not 
only  referred  to  me  for  operation  by  Dr.  Harry  Frieden- 
wald,  but  Dr.  Friedenwald  has  kindly  given  me  a  complete 
history  of  the  ocular  changes  as  they  occurred: 

Dr.  Harry  Pricdcnzcald's  Xofcs. 

"M.  Malintourisch,  a  Pole  (age  26),  applied  on  November 
29th,  1910,  at  the  Baltimore  Eye,  Ear  and  Throat  Charity 
Hospital,  complaining  that  the  left  eye  had  suddenly  become 
blind  two  weeks  previously,  since  which  time  there  had  also 
been  headache  and  some  dizziness ;  no  vomiting.  The  right 
optic  disk  was  perfectly  normal  and  the  vision  perfect.  The 
left  eye  showed  an  optic  neuritis  of  the  choked  disk  variety 
with  two  diopters  of  elevation.  The  margin  of  the  disk  was 
completely  lost,  the  veins  were  markedly  dilated  and  tor- 
tuous, the  arteries  attenuated ;  numerous  flameshaped  hem- 
orrhages. There  were  no  other  symptoms  pointing  to  cere- 
bral trouble  and  the  patient  was  very  comfortable  at  this 
time.     His   nose   was   examined   by    Dr.    Worthington,   who 
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found  distinct  involvement  of  the  ethmoidal  cells  on  both 
sides.  He  was.  therefore,  admitted  into  the  ward  of  the 
hospital  and  given  general  examination,  without  eliciting  any 
further  trouble.     There  was  no  histor}'  or  evidence  of  lues." 

My  own  notes  (T.  C.  W.)  at  this  time  show  evidence  of 
chronic,  nonpurulent  ethmoiditis,  and  on  the  left  side  a  large 
middle  turbinate  which  completely  fills  the  space  between  the 
outer  wall  and  the  septum ;  yellow  mucus  about  middle  tur- 
binate. 

Diagnosis. — Bilateral  hyperplasia  of  the  ethmoidal  cells. 
The  patient,  who  had  been  on  helmitol,  was  given  ten  grain 
doses  every  two  hours  through  the  day  and  was  operated  upon 
en  December  1st,  1910,  under  cocain.  The  operation  was  on 
the  left  side,  and  the  middle  turbinate  and  ethmoidal  labyrinth 
were  removed,  together  with  what  appeared  to  be  the  an- 
terior sphenoidal  wall.  The  inferior  turbinate  was  likewise 
removed.  There  was  a  free  opening  into  the  frontal  sinus. 
1  found  no  pivs  in  the  cells  or  any  evidence  of  necrosis,  but 
the  ethm.oidal  cells  appeared  to  be  distended  and  filled  with 
some  firm  substance.  The  cell  which  I  believed  to  be  the 
sphenoidal  contained  a  few  drops  of  thick  yellowish  mvicus. 
He  recovered  rapidly  from  the  nasal  operation,  and  my  notes 
on  December  13th  state  that  the  nose  was  almost  well.  The 
helmitol  was  continued  for  about  eight  days  after  the  opera- 
tion. 

Further  notes  are  taken  from  Dr.  Friedenwald's: 

"There  was  a  marked  improvement  in  the  ocular  condition 
after  the  operation.  In  three  days  the  neuritis  became  dis- 
tinctly less  marked.  On  December  13th  the  patient  could 
count  fingers  at  a  distance  of  several  feet.  On  December 
20th  the  vision  of  the  left  eye  had  risen  to  20/50,  and  there 
was  marked  improvement  in  the  condition  of  the  papilla. 
The  swelling  had  almost  entirely  disappeared  and  the  inflam- 
mation was  very  slight.  No  elevation  could  be  made  out. 
The  margin  of  the  disk  was  becoming  well  defined.  The 
patient  was  discharged  December  24th  cured  and  with  al- 
most perfect  vision  in  the  left  eye. 

"He  returned  January  5th,  1911.  with  complaint  that  the 
right  eye  was  beginning  to  trouble  him.  At  this  time  the 
left  eye  appeared  perfectly  normal  and  vision  15/20,  but  the 
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vision  of  the  right  eye,  which  had  been  previously  normal, 
was  20/200,  and  there  was  now  the  same  picture  in  this  eye 
which  had  previously  been  noted  in  the  left,  namely,  a  marked 
optic  neuritis,  but  without  hemorrhages  and  not  as  intense 
as  in  the  other  eye.  There  were  no  other  cerebral  symptoms 
accompanying  the  trouble.  The  patient  was  again  admitted 
to  the  hospital,  but  for  purposes  of  observation  only,  and 
was  placed  upon  helmitol  so  as  to  reproduce  the  condition 
under  which  he  had  been  placed  during  his  previous  stay, 
but  without  undergoing  the  nasal  operation.  He  went 
through  the  same  course.  The  inflammation  rapidly  subsided, 
and  disappeared  entirely  with  complete  restitution  of  vision. 
He  was  discharged  February  2d,  V.,  R.  E.,  20/20;  V.,  L.  E., 
20/30.  During  his  stay  at  the  hospital  there  were  no  signs 
or  symptoms  of  cerebral  trouble  discovered." 

"Note  (also  by  Dr.  Friedenwald)  :  The  rapid  and  com- 
plete disappearance  of  the  optic  neuritis  in  the  left  eye  fol- 
flowing  almost  immediately  after  the  nasal  operation,  cor- 
roborated the  diagnosis  first  made  that  the  neuritis  was  due 
to  nasal  trouble.  The  course  of  the  neuritis  in  the  right  eye 
shows  that  this  view  was  erroneous.  It  is  not  impossible 
that  the  rapid  improvement  in  both  eyes  may  have  been  due 
to  the  helmitol,  which  was  given  in  large  doses  during  the 
whole  period  of  his  stay  at  the  hospital." 

I  can  but  agree  with  Dr.  Friedenwald's  conclusion :  That 
the  use  of  the  hexamethylenamin  preparation  in  this  case 
very  probably  did  more  for  the  man  than  did  the  operation. 
The  cases  of  optic  neuritis  which  have  been  referred  to  me, 
with  disease  of  the  frontoethmoidal  or  sphenoidal  sinuses, 
have,  with  few  exceptions,  improved  or  recovered  from  the 
eye  symptoms  after  operation,  even  before  the  use  of  hexa- 
methylenamin in  sinus  disease  was  known. 

Dr.  Wolf  FrEudKntttal,  Xew  York,  reported  two  cases. 
The  first  was  a  man  35  years  of  age,  who  consulted  him  two 
and  a  half  years  ago  at  the  suggestion  of  his  ophthalmologist. 
He  could  not  see  very  well  on  the  right  side.  Examination 
revealed  empyema  of  the  sphenoidal  sinus.  Radical  treat- 
ment to  prevent  loss  of  eyesight  was  recommended.  The  pa- 
tient disappeared  and  did  not  return  for  two  years.  When 
he  came  back  the  sight  on  the  right  side  had  entirely  disap- 
peared, and  on  the  left    side  it    was    materially    weakened. 
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He  had  had  nothing^  done  in  the  meantime.  One  year  ago 
the  ophthalmologist  examined  him  and  found  the  left  eye 
perfectly  well.  The  speaker  removed  the  posterior  ethmoidal 
cells  and  the  anterior  wall  of  the  sphenoidal,  and  the  patient 
said  he  Vvas  easy  in  the  head  for  the  first  time.  The  suppura- 
tion of  the  sphenoidal  sinuses  was  not  yet  cured.  X-ray  pic- 
tures showed  the  sphenoidal  cells,  an  anterior  and  a  pos- 
terior cell.  He  was  afraid  to  go  too  deep  into  the  sphenoidal 
sinus  because  of  the  danger  of  entering  the  cranial  cavity. 
The  sight  in  the  left  eye  is  stationary.  There  is  no  toxic 
infection,  but  pressure  upon  the  nerve. 

Dr.  Xortox  L.  Wilsox,  Elizabeth,  referring  to  the  ques- 
tion of  the  possibility  of  direct  pressure  producing  optic 
neuritis,  called  attention  to  a  case  which  he  reported  before 
the  Eastern  Section  five  years  ago.  The  frontal  and  ethmoidal 
sinuses  were  involved,  and  when  he  performed  the  Killian 
operation  he  found  that  the  abscess  had  broken  through  the 
wall  into  the  orbital  cavit}.  causing  pressure  upon  the  optic 
nerve. 

Dr.  Fr.\n-k  Allvort,  Chicago,  desired  to  say  that  one  of 
the  previous  speakers  seemed  to  feel  that  ophthalmologists 
are  not  at  all  accurate  in  their  diagnosis  of  toxic  amblyopia. 
He  desired  to  say  that  scarcely  any  eye  disease  is  so  easily 
diagnosed  as  that  resulting  from  alcohol  or  tobacco  poison- 
ing. The  symptoms,  which  it  is  not  necessary  to  give  here, 
are  so  characteristic  that  they  can  scarcely  be  misunderstood. 
The  connection  between  ophthalmology  and  rhinolog>'  is  ex- 
tremely close,  and  is  of  even  greater  importance  to  the  oph- 
thalmologist than  it  is  to  the  rhinologist.  There  can  be  no 
question  but  that  a  great  many  eye  diseases  originate  in  dis- 
eases of  the  nose  or  accessory  sinuses.  Dr.  Allport  said 
that  this  fact  was  so  well  established  that  it  had  become  a 
routine  practice  in  his  office  to  have  all  eye  diseases  of  doubt- 
ful origin  examined  by  an  expert  rhinologist  in  his  office, 
as  to  the  condition  of  the  nose  and  accessory  sinuses.  He 
does  not  believe  that  ophthalmolog)-  can  be  really  success- 
fully practiced  without  a  knowledge  of  the  intimate  asso- 
ciation existing  between  eye  diseases  and.  nose  diseases.  The 
ophthalmologist  who  does  not  take  into  consideration  this 
important  fact  must  invariably  miss  one  of  the  most  import- 
ant diagnostic  and  curative  features  of  his  profession. 
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Dr.  Smith,  in  closing  the  discussion,  said  there  might  be 
circulatory  disturbances  without  a  purulent  condition  adja- 
cent, but  there  could  not  be  a  purulent  condition  present 
without  circulatory  disturbances.  Referring  to  Dr.  Beck's  re- 
marks concerning  antisyphilitic  treatment,  he  said  all  the 
cases  cited  had  had  that  treatment.  They  had  had  strychnia 
also.  Of  course  one  was  inclined  to  be  skeptical  about  the 
antisyphilitic  treatment  unless  given  individually,  but  in  his 
cases  the  condition  was  progressive  and  he  could  not  wait 
long  enough  to  put  the  patients  on  antisyphilitic  treatment. 
He  had  one  patient  who  could  see  on  the  day  before  the 
operation  and  who  could  not  see  at  all  on  the  day  of  the  oper- 
ation, thus  demonstrating  the  rapidly  progressing  disturb- 
ance. With  this  progressive  condition,  where  all  other  pos- 
sible causes  have  been  eliminated,  one  should  not  hesitate 
to  go  in  and  relieve  the  pressure,  no  matter  to  what  the  pres- 
sure was  due. 

IX.      Preservation    of  the    Anterior    Wall    in    the    Radical    External 
Frontal  Sinus  Operation. 

Dr.  Thomas  J.  Gallagher^  Denver.  The  older  operations 
consisted  in  the  removal  of  more  or  less  of  the  anterior  wall, 
with  or  without  enlargement  of  the  frontonasal  canal.  In 
some  instances  the  sinus  is  packed  and  allowed  to  heal  by 
granulation.  Instead  of  removing  the  anterior  wall,  an  osteo- 
plastic flap  has  been  used  by  some  operators,  deformity  being 
thus  obviated.  All  these  methods  are  open  to  the  objection 
that  the  ethmoidal  cells  are  practically  ignored,  reinfection 
being  apt  to  occur  and  more  or  less  deformity  to  result.  The 
Killian  operation  has  proved  effectual,  the  only  objection 
being  the  resultmg  deformity.  In  the  author's  opinion  the 
lower  portion  of  the  Killian  operation  should  be  performed 
first,  preserving  the  anterior  wall,  unless  it  is  found  impossi- 
ble to  satisfactorily  remove  the  debris  from  the  sinus  from 
below.  He  had  performed  six  external  operations  in  which 
the  anterior  wall  was  preserved,  the  procedure  below  the 
arch  being  a  typical  Killian.  The  size  and  contour  of  the 
sinus  should  be  ascertained  by  X-ray  photographs. 

DISCUSSION. 

Dr.  H.  Holp.rook  Curtis,  New  York,  said  he  was  the 
first  member  to  have  read  a  paper  on  the  frontal  sinus  oper- 
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ation  before  the  society.  He  had  shown  three  cases  in  the 
1902  meeting-  at  Washington,  in  which  he  had  operated 
through  the  anterior  wall  and  treated  the  wound,  after  curet- 
ting and  making  a  wide  opening  into  the  nose,  exactly  like 
a  mastoid  operation.  The  cavity  was  repeatedly  packed  un- 
til obliterated.  Coakley  later  reported  104  cases  done  by 
this  method. 

Though  it  was  the  opinion  of  the  speaker  that  the  opera- 
tion through  the  anterior  wall  was  the  safer  operation,  the 
deformity  which  resulted  led  him  to  seek  other  methods. 

Killian  about  this  time  proposed  his  method  of  saving  the 
ridge,  which  in  many  instances  was  an  ideal  operation.  Lat- 
terly, however.  Killian  was  preserving  much  more  of  the 
anterior  wall  than  at  first.  Today  the  external  operations 
are  being  done  entirely  too  often. 

It  is  very  easy  to  break  down  all  the  ethmoid  cells  and 
by  means  of  the  instruments  employed  by  Ingals.  Myles, 
himself  and  others,  to  remove  the  structures  rendered  fragile 
by  the  inflammatory  process  and  efficiently  drain  the  sinuses. 
The  removal  of  the  middle  turbinate,  all  the  ethmoid  cells 
and  entrance  to  the  sphenoid  is  easily  done  in  fifteen  minutes 
after  cocain  anesthesia. 

Until  recent  times  it  was  thought  necessary  to  remove  the 
inferior  wall  of  the  frontal  to  do  this.  The  future  would 
show  much  fewer  external  sinus  operations ;  there  would  be 
hardly  any  if  the  specialist  got  the  cases  in  time. 

Dr.  Ross  Hall  Skillerx,  Philadelphia,  said  the  pres- 
ervation of  the  anterior  wall,  as  Dr.  Gallagher  himself  states, 
is  not  a  new  one,  and  it  would  be  merely  a  useless  repetition 
and  waste  of  time  to  attempt  to  apply  it  to  all  cases  of  fron- 
tal sinusitis  requiring  an  external  operation. 

It  is  the  general  consensus  of  opinion  that  it  is  inapplica- 
ble in  the  majority  of  cases,  on  accovmt  of  the  numerous 
fistula  w^hich  follow. 

\*on  Eichen,  while  Killian's  assistant,  in  summing  up  the 
results  of  the  Freiburg  clinic  for  eight  years,  laid  particular 
stress  upon  this  point,  and  has  seen  many  cases  of  fistula 
formation  after  leaving  tlie  anterior  wall  intact ;  sometimes 
several  years  after  the  operation,  which  requires  subsequent 
surgical  intervention.  In  certain  well  selected  cases  this 
form  of  operation  may  be  indicated.     I  mean  those  in  which 
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the  sinus  does  not  extend  high  in  the  frontal  bone  and  is  of 
regular  contour.  In  other  words,  one  in  which  we  can  reason- 
ably expect  complete  obliteration  by  the  ascension  of  the 
orbital  fat.  If  recesses  and  hollows  remain  which  have  not 
been  thoroughly  reached,  failure  more  or  less  complete  will 
certainly  result. 

Ritter  (Dcutsch.  mcd.  Woch.,  1906)  endorsed  this  infra- 
orbital method  of  sparing  the  anterior  wall,  but  has  since 
abandoned  the  procedure  after  having  reported  two  deaths 
following  its  application. 

Dr.  D.  J.  GiBB  Wish  ART,  Toronto,  said  he  was  in  Vienna 
when  Killian  reviewed  his  cases,  some  of  them  having  been 
operated  upon  two  years  before  they  were  reported.  He  had 
had  the  pleasure  of  seeing  these  cases,  and  was  impressed 
by  the  absence  of  deformity. 

Dr.  Walter  A.  Wells,  Washington,  cited  a  case  which 
illustrated  the  natural  tendency  of  frontal  sinus  disease  to 
recover.  The  case  presented  all  the  symptoms  which  urgently 
indicate  radical  operation,  and  he  performed  the  Killian 
operation,  when  he  found  a  complete  breaking  down  of  the 
septum.  He  did  not  think  it  wise  to  do  a  double  operation, 
but  anticipated  having  to  do  the  other  side  later.  Not  only 
did  the  side  operated  upon  clear  up  completely,  but  the  other 
side  also,  and  there  has  been  no  return  of  the  symptoms 
during  the  two  years  which  have  elapsed  since  the  opera- 
tion. 

Dr.  Gallagher,  in  closing  the  discussion,  said  that  he 
never  resorted  to  the  external  operation  until  after  the  in- 
tranasal operations  had  failed.  He  believed  the  lower  Kil- 
lian operation  would  succeed  in  most  instances,  thereby  sav- 
ing the  anterior  wall  and  preventing  deformity. 

X.     Accessory  Sinus  Suppuration  in  Scarlatina. 

Dr.  Thomas  Hubbard,  Toledo.  Xearly  all  cases  of  scar- 
latina having  socalled  "purulent  rhinitis"  have  sinus  suppura- 
tion in  varying  degree  of  severity.  Some  die  from  this 
cause,  many  recover  spontaneously ;  and  between  these  two 
extreme  groups  there  is  a  class  which  presents  distinct  indi- 
cations for  surgical  treatment.  The  very  severe  type  usually 
die  from  meningitis  or  septic  thrombosis  of  the  venous 
sinuses  with  metastases ;  and  chronic  suppuration  with  com- 
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plications,  necrosis  and  fistula  formation  is  the  fate  of  those 
having  sinus  suppuration  of  moderate  degree  of  severity, 
imless  aided  by  timely  surgery. 

All  of  the  exanthem.atous  diseases  should  likewise  be  re- 
garded as  initial  causative  factors  of  acute  and  chronic  nasal 
and  sinus  suppuration;  and  these  cases  should  be  treated  hy 
the  rhinologist  during  the  acute  stage,  with  the  purpose  not 
onlv  to  prevent  ear  infection,  but  also  to  prevent  sinus  em- 
pvema,  which  terminates  at  best  in  chronic  suppuration.  As 
a  general  rule,  the  same  surgical  axioms  apply  in  accessory 
sinus  suppuration  with  symptoms  of  septic  thrombosis  as- 
are  applicable  to  mastoiditis. 

The  author  reported  a  case  of  scarlatina  complicated  by 
purulent  mastoiditis,  the  suppurative  sinusitis  involving  the 
frontal,  ethmoidal  and  maxillary  sinuses.  Recovery  followed 
operations.  Autogenous  vaccine  treatment  was  begtm  on 
the  fifth  day  after  the  sinus  operation,  because  of  increasing 
fever,  pus,  etc.  This  treatment  seemed  to  establish  a  decided 
change  for  the  better,  and  it  was  continued  into  convalescence. 

DISCUSSION. 

Dr.  Henry  O.  Reik,  Baltimore,  said  he  had  had  the  priv- 
ilege of  serving  as  consulting  otologist  to  the  Infectious 
Diseases  Hospital,  managed  by  the  Board  of  Health  of  Bal- 
timore, and  had  been  impressed  here  and  elsewhere  by  two- 
features  of  scarlet  fever  cases.  The  first  is  the  ignorance  of 
general  practitioners  concerning  the  relationship  between  in- 
fectious diseases  and  the  accessor}-  nasal  sinuses.  The  second 
is  the  ignorance  of  rhinologists  on  the  same  subject.  The 
ignorance  of  the  general  practitioner  is  more  excusable  than 
that  of  the  rhinologist.  The  otologist  has  been  hammering 
away  at  the  subject  so  long  that  the  men  in  charge  of  these 
hospitals  have  come  to  be  pretty  "keen"  in  regard  to  the 
association  of  scarlet  fever  and  middle  ear  disease.  They 
are  awake  to  the  possibilities  of  involvement  of  the  tympanum 
and  mastoid,  and  do  not  wait  long  before  either  acting  them- 
selves or  consulting  a  specialist. 

With  regard  to  the  nose  it  is  different.  The  attending  phy- 
sician has  not  been  impressed  with  the  importance  of  nasal 
infection  in  scarlet  fever,  and  has  been  allowed  to  believe 
that  if  infection  occurs  it  is  partly  his  fault,  hence  he  is  less. 
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likely  to  report  it.  Infection  of  the  nose  is  not  necessarily 
the  fault  of  the  physician,  any  more  than  is  infection  of  the 
ear,  but  the  text  books  often  lead  general  practitioners  to 
think  so. 

It  is  important  to  bear  in  mind  how  frequently  chronic 
rhinitis  of  a  purulent  character  or  involvement  of  the  sinuses 
may  be  traced  to  scarlatinal  infection.  In  most  infectious 
diseases  hospitals  scarlatinal  cases  are  not  allowed  to  leave 
imtii  the  purulent  otologic  condition  has  been  cured.  This 
does  not  apply,  however,  to  the  rhinologic  region,  patients 
often  being  allowed  to  go  out  while  still  subject  to  a  purulent 
discharge  from  the  nose. 

(To  be  Concluded  in  the  December  Number.) 
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I. EAR. 

Observations  on  the  Upper  Tone  Limit  Both  for  Air  and   Bone 
Conduction. 

StruyckEn  (Bcitrage  cur  Aitatomie,  etc.,  des  Oh  res.  dcr 
Nase  und  des  Halses,  Bd.  5,  Heft  1,  pp.  1),  the  inventor  of 
the  metal  monochord  bearing  his  name,  reviews  his  recent 
work  on  the  use  of  the  monochord  in  determining  the  upper 
tone  Hmit,  not  only  for  air  but  also  for  bone  conduction.  The 
upper  limit  for  bone  conduction  varies  between  17,000  and 
26,000  vibrations,  and  for  air  conduction  between  15.000  and 
22,000  vibrations.  From  this  article  and  many  others  which 
have  been  reviewed  during  the  past  two  years  on  this  subject. 
the  original  claim  of  Hegener  that  the  monochord  would  en- 
tirely substitute  the  Galton  whistle  seems  to  be  coming  true. 

Horn. 
The  Treatment  of  Otosclerosis. 

Bryant,  New  York  {Beitrdgc  zur  Anatomic,  etc.,  des 
Okrcs,  der  Nase  und  des  Halses,  Bd.  5,  Heft  1.  pp.  15), 
shows  by  his  article  in  the  most  conservative  of  German  jour- 
nals that  American  otologists  have  some  message  to  convey 
to  our  German  confreres  on  this  very  much  mooted  question. 
The  article  is  a  timely  one,  for  without  question  some  of  the 
most  important  advances  in  otolog}'  in  the  next  few  years  will 
be  made  along  the  line  of  prophylaxis  in  catarrhal  deafness 
and  otosclerosis.  The  American  school  is  far  in  advance  of 
the  European,  and  the  consideration  which  has  been  given  to 
the  recent  work  of  Yankauer.  Hays,  Holmes,  Bryant  and 
others  is  good  evidence  of  this  fact. 

Bryant  claims  that  a  careful  treatment  of  the  nasophannx, 
the  details  of  which  he  gives,  and  which  have  undoubtedly 
appeared  somewhere  in  English,  will  cause  a  complete  cessa- 
tion of  the  otosclerotic  process  in  90  per  cent  of  the  cases.  The 
outlook  for  an  improvement  in  the  hearing  is  unfavorable  in 
those  cases  where  the  patient  is  almost  deaf.  In  the  worst 
cases  he  has  obtained  an  improvement  for  the  watch  from 
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0  to  5/150  or  even  8/150  centimeters.  In  more  favorable 
cases,  where  the  deafness  is  of  short  standinp-,  the  hearing 
can  reach  normal  again.  Horn. 

Neuritis  Acustica  Alcoholica. 

MoRiAN  (Beitrdge  sur  Anatomic,  etc.,  des  Ohres,  der  Nase 
und  des  Halscs,  Band  4,  Heft  3,  pp.  257)  states  that  there 
are  surprisingly  few  accurate  observations  in  the  literature 
on  this  very  important  subject.  The  author  has  been  able 
to  collect  but  eight  cases,  to  which  he  has  added  three.  All 
of  these  observations  have  been  made  on  clinical  data,  and 
with  the  exception  of  his  own  cases  the  details  have  been 
meager.  The  cases  have  all  been  in  men,  the  ages  ranging 
between  20  and  50  years.  Generally  the  patients  were  ad- 
dicted to  chronic  alcoholism.  The  disease  began  suddenly ; 
the  deafness  developed  in  from  a  few  hours  to  a  few  days. 
In  some  of  the  ca^es  there  was  no  previous  history  of  deaf- 
ness, so  that  one  has  a  right  to  assume  an  acute  neuritis.  In 
other  cases  there  was  more  or  less  involvement  of  the  acoustic, 
some  due  to  the  patients'  calling,  boiler  makers,  etc.,  so  that 
these  cases  can  be  considered  as  an  acute  exacerbation.  The 
affection  was  always  bilateral,  and  the  loss  of  hearing  ranged 
from  complete  deafness  to  the  hearing  of  spoken  words  in 
contact  with  the  ear.  In  the  worst  cases  the  bone  conduction 
was  completely  absent,  in  others  very  much  shortened.  Rinne 
was  always  positive.  The  lower  limit  for  sound  was  some- 
what raised,  but  the  upper  limit  was  invariably  lowered.  The 
clinical  picture  was  always  that  of  atypical  cases  of  deafness 
•due  to  the  involvement  of  the  cochlear  branch.  The  vesti- 
bular branch  was  also  somewhat  involved,  as  was  shown  by 
the  presence  of  subjective  noises  and  dizziness.  The  diagno- 
sis in  all  of  these  cases  was  strengthened  by  the  accompany- 
ing sym.ptoms,  such  as  involvement  of  the  optic  nerve,  amau- 
rosis, central  scotoma,  paralysis  of  the  oculomotorius  and  the 
facial,  ataxia  of  the  extremities,  etc. 

The  treatment,  total  abstinence,  etc.,  gave  the  following 
results :  3  cases,  a  complete  recovery  of  hearing :  3  cases 
remained  the  same ;  3  cases  gradually  got  worse. 

Horn. 
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Fibrolysin  in  Otology. 

Yearsley  (Journal  of  Laryngology,  May,  1911).  Prompted 
by  the  various  reports  of  its  use  in  otology,  Yearsley  has  em- 
ployed thiosinamin,  in  its  improved  form  known  as  fibrolysin, 
in  a  series  of  twenty  cases  of  otitis  media.  Of  the  twenty  cases, 
seven  were  males  and  thirteen  females.  Three  only,  or  fifteen 
per  cent,  were  improved.  In  sixteen  there  was  no  improvement, 
while  in  one  the  improvement  was  doubtful.  Two  of  the  cases 
were  instances  of  postsuppurative  adhesion,  six  were  of 
otosclerosis  mixed  with  catarrh,  while  the  remainder  were  late 
stages  of  chronic  middle  ear  catarrh.  In  every  case  other 
treatment  had  been  made  before  fibrolysin  was  used.  The  drug 
was  used  in  the  form  of  injections  in  the  arm.  The  author 
regards  his  results  as  very  disappointing,  and  he  has  abandoned 
further  trial.  From  his  own  experiences,  he  cannot  agree  that 
fibrolysin  merits  the  eulogies  that  some  observers  have  lavished 
upon  it.  Harris. 

Treatment  of  Otitis  Media  Puruienta  and  Mastoiditis  in  Infants. 

P.\ge  (Xezu  York  Medical  Journal,  February  11,  1911).  In 
the  author's  service  at  the  Babies'  Hospital,  hydrogen  peroxid 
in  middle  ear  diseases  has  been  used  with  gratifying  results. 
Xo  other  remedy  has  yet  been  found  as  efficacious.  In  eighty- 
seven  cases  of  acute  purulent  otitis  media,  complicating  other 
diseases,  only  three  were  operated  upon  for  mastoiditis. 
Through  the  winter  the  ears  are  examined  in  every  case,  and 
the  red  and  bulging  membranes  are  incised  and  treated  with 
instillations  of  hydrogen  peroxid  and  boric  acid  irrigations 
from  the  beginning. 

The  records  of  the  Manhattan  Eye,  Ear,  Throat  and  Nose 
Hospital  show  the  mastoid  operation  is  attended  with  only 
slight  danger  to  life  when  performed  on  babies  in  an  average 
state  of  health.  For  the  year  ending  October,  1909,  there  were 
sixty-eight  mastoidectomies,  simple  and  complicated,  performed 
on  children  under  three  years  of  age,  with  only  two  deaths  fol- 
lowing. Early  diagnosis  to  enable  early  treatment  is  the  all- 
important  thing.  In  contagious  diseases,  daily  examinations 
are  necessary.  A  high  mortality  after  operations  on  the  mastoid 
is  more  often  due  to  neglect  to  the  ear  condition  before  oper- 
ation than  it  is  to  the  operation  itself.  Harris. 
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New  Experiments  in  the  Local  Anesthesia  of  the  Drum  Membrane. 

Albrecht  (Archiv  fuer  Ohrenheilkunde,  Vol.  85,  No.  3,  p. 
198).  In  view  of  the  unsatisfactory  results  obtained  by  the 
present  methods  of  cocainizing  the  drum  membrane  for  slight 
operative  procedure,  Albrecht  has  conducted  a  series  of  elab- 
orate experiments  with  iontophoresis.  Iontophoresis  means 
the  carrying  into  the  cells  of  the  body  through  the  intact  epi- 
thelium of  the  skin  of  various  materials  by  the  aid  of  the  gal- 
vanic current.  As  the  name  indicates,  the  nature  of  the  process 
lies  in  the  wandering  of  the  iones. 

As  is  already  known,  in  the  solution  in  water  of  a  compound 
body,  as  for  example  salt,  not  merely  are  there  physical  but 
also  chemical  processes  at  work.  In  addition  to  the  molecules 
so  well  known,  there  is  another  kind  of  molecule  pres,ent,  the 
electrones.  These  are  chemical  elements  of  very  little  weight, 
whose  electrical  force  is  constant  for  chemically  equivalent 
masses.  The  new  combination  of  the  electrones  with  the  mole- 
cules of  the  solution  is  called  iones,  and  is  divided  according 
to  their  positive  or  negative  qualities  into  kateones  and  aneones. 
The  formation  of  the  iones  means  the  disassociation  of  elec- 
trolysis in  the  solution.  It  is  an  important  observation  that  the 
disassociation  is  in  proportion  to  the  concentration  of  the  solu- 
tion ;  correspondingly  less  as  the  solution  is  stronger. 

Based  upon  these  chemico-physical  facts,  the  author  has 
clinically  considered  two  questions :  first,  how  long  an  anes- 
thesia produced  by  this  method  will  last,  and  what  is  the  best 
strength  of  solution  to  use.  He  has  devised  a  special  handle 
for  applying  the  current  to  the  drum,  and  has  used  the  method 
in  twenty  cases  of  chronic  middle  ear  suppuration  and  in  thirty- 
two  of  acute  suppuration,  besides  in  several  cases  of  furuncu- 
losis  of  the  canal.  His  conclusions  are  as  follows :  By  the  help 
of  iontophoresis  we  are  able  to  introduce  cocain  and  adrenalin 
into  the  drum  membrane  through  the  epidermis.  The  cotton 
saturated  with  the  cocain-adrenalin  solution  is  connected  with 
the  positive  pole  by  means  of  a  specially  devised  instrument. 
The  instrument  is  placed  under  some  pressure  upon  the  drum 
and  fixed  there.  The  best  solution  to  use  is  a  20  per  cent 
cocain  solution  mixed  with  a  relatively  large  amount  of  supra- 
renim.  The  strength  of  the  current  varies  from  1.5  to  2.0  m.  a. 
In  the  use  of  the  method  for  chronic  inflammation  of  the  drum 
membrane,  certain  difficulties  are  encountered,  such  as  vertigo 
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and  pain,  which  are  not  met  with  in  acute  otitis.  The  chronic- 
ally diseased  drum  membrane  requires  a  longer  time  for  anes- 
thesia than  that  acutely  inflamed, — three  to  four  minutes.  The 
anesthesia  limits  itself  to  the  exact  spot  where  the  instrument 
has  been  placed.  It  is,  as  a  rule,  so  complete  that  the  para- 
centesis can  be  carried  out  entirely  without  pain.  For  furuncu- 
losis  of  the  canal,  the  method  on  account  of  inability  to  pro- 
duce complete  anesthesia  is  not  so  well  indicated.         Harris. 

II. —  XOSE. 

Prolonged  Epistaxis  Associated  with  Increased  Vascular  Tension. 

Hays  (New  York  Medical  Journal,  March  4,  1911).  Hays 
reports  a  case  of  epistaxis  occurring  spontaneously  in  a  man 
of  forty-five,  of  good  general  health,  weighing  230  pounds. 
The  hemorrhage  was  excessive  and  implacable.  It  yielded  only 
temporarily  to  nasal  packing  and  was  finally  controlled  by 
large  doses  of  morphine  and  nitroglycerin,  administered  for 
the  purpose  of  lowering  the  blood  pressure  which,  at  the  onset, 
registered  over  200.  Under  this  treatment  the  patient  finally 
recovered. 

The  author  calls  attention  to  the  difference  in  the  treatment 
of  bleeding  associated  with  increased  vascular  tension,  and 
that  due  to  local  causes  entirely.  The  patholigic  change  in  the 
ruptured  arter>'  at  the  point  of  rupture  is  the  cause  for  the 
excessive  hemorrhage  and  the  prolongation  of  the  symptoms. 
Indirect  pressure  by  blind  packing  is  the  least  of  the  remedies 
to  be  applied  in  such  cases.  This  form  of  hemorrhage  is  to  be 
distinguished  by  its  sudden  onset,  its  profuseness,  its  long 
duration,  its  frequent  recurrence,  the  difficulty  of  control  (the 
usual  styptics  having  no  effect),  the  large  amount  of  blood  lost 
without  affecting  the  patient,  and  its  response  to  remedies 
which  reduce  the  arterial  tension.  Harris. 

A  Note  on  Turbinal  and  Sinus  Function. 

Adams  {Journal  of  Laryngology,  June,  1911).  As  a  result 
of  his  studies  of  the  physiology  of  the  nose  and  accessory 
sinuses,  Adams  draws  the  following  conclusions : 

(1)  The  whole  mucous  membrane  of  the  respiratory  tract 
from  the  nostrils  to  the  bronchioles  is  hygrothermic  and  the 
chief  agent  to  this  end. 
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(2)  The  whole  nasal  mucous  membrane  is  specially  con- 
-cerned  in  this  function. 

(3)  The  sinuses  are  accessory  not  only  anatomically  but 
also  physiologically,  more  especially  during  the  forced  respira- 
tion of  exertion. 

(4)  The  turbinals,  while  important  accessories  to  the  hy- 
grothermic  function,  especially  during  respiration,  are  prob- 
ably quite  as  much  directional  and  regulatory  in  their  action, 
i.  e.,  they  help  to  regulate  the  amount  and  direction  of  the  air 
current  going  to  and  drawn  from  the  sinuses,  and  respond  to 
the  amount  required  for  the  lungs. 

His  investigations  agree  with  those  of  Pahlsen  in  regard  to 
Ihe  course  which  the  inspired  air  pursues  in  passing  through 
the  nose,  namely,  the  fore  end  of  the  lower  turbinal  and  then 
between  the  middle  turbinal  and  the  septum  and  along  the  roof 
and  down  in  front  of  the  sphenoid.  This  applies  to  quiet  breath- 
ing. For  forced  inspiration  the  air  takes  the  route  of  the  mid- 
dle meatus  also,  to  the  outside  of  the  middle  turbinal.  Differ- 
ing from  Pahlsen,  however,  he  finds  that  the  expired  air  goes 
above  and  below  the  inferior  turbinal.  The  capacity  of  the 
sinuses  is  twice  that  of  the  nasal  cavities  proper,  so  that  they 
are  capable  of  storing  a  fair  volume  of  warm  air.  When  we 
consider  the  capacity  of  the  sinuses,  their  character,  their 
position,  their  relation  to  the  air-paths,  and  the  shrinking  of 
the  turl^inals  on  exercise,  it  is  difficult  to  avoid  the  conclusion 
that  the  sinuses  are  chambers  for  storing  the  warm,  moist  air, 
to  be  mingled  instantly  with  the  inspiratory  air.  especially  on 
-exercise.  If  the  present  contention  be  correct,  the  ablation  of 
the  sinuses  cannot  be  regarded  as  a  triumph  of  surgery.  We 
should  expect  a  pharyngitis  to  arise,  and  for  the  same  reason 
after  the  ablation  of  the  inferior  turbinal. 

Also,  the  effect  of  exercise  on  the  turbinals  points  to  one 
important  element  in  the  treatment  of  what  is  called  "vaso- 
motor rhinitis."  Harris. 

The   Treatment    of    Empyema    of    the     Antrum   of   Highmore,   by 
Means  of  a  Temporary   Resection  of  the   Inferior  Turbinate. 

HiRSCH,  Vienna  (Monatschrift  fiir  Ohrenheilkundc ,  June, 
1911),  the  originator  of  the  method  of  temporary  resection  of 
the  anterior  end  of  the  inferior  turbinate,  reviews  all  the  con- 
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servative  operations  now  advocated  for  the  cure  of  empyema 
of  the  antrum,  and  concludes  that  any  operation  that  causes  a 
permanent  destruction  of  any  part  of  the  turbinate  is  to  be 
avoided.  The  attending  atrophic  rhinitis,  which  he  claims 
always  follows,  is  worse  than  the  original  disease.  His  pres- 
ent method  is  as  follows:  A  vertical  incision  1  cm.  long  is 
made  just  in  front  of  the  anterior  end  of  the  inferior  tur- 
binate. A  second  incision,  at  right  angles  to  this,  is  made 
along  the  root  of  the  turbinate.  The  mucous  membrane  is  now 
dissected  away  until  the  free  surface  of  the  bony  turbinate 
is  seen.  The  triangular  flap  is  pushed  back  and  the  end  of 
the  turbinate  is  freed  from  its  bed  with  a  strong  pair  of  scis- 
sors. The  remaining  mucous  membrane  on  the  side  wall  of 
the  nose  is  freed  and  reflected  dowTiward.  An  opening  is 
made  into  the  antrum  as  large  as  is  necessary.  The  flap  from 
the  side  wall  is  laid  into  the  opening,  and  the  end  of  the  tur- 
binate is  sewed  back  into  place  by  means  of  the  triangular 
flap.  Sixty-two  cases  have  been  operated  in  this  way  since 
1907  with  the  very  best  results.  Horn. 

Chondroma  of  the  Nose. 

ScHwERDTFERGER  (Zcitschrift  fiir  Laryngologie,  Band  3, 
Heft  6,  1911)  reports  this  exeecdingly  rare  condition  and 
gives  details  of  the  operation,  which  included  a  Killian  opera- 
tion, a  Denker  antrum  operation  and  the  opening  of  the 
sphenoid,  before  the  growth  could  be  removed  in  toto.  The 
tumor  mass,  a  pure  chrondroma,  measured  6x5x3  cm.  and 
displaced  35  cc.  of  water.  There  have  been  but  eight  cases 
recorded  as  occurring  in  the  nose  and  accessory  cavities.  A 
complete  bibliography  and  histologic  report  accompanies  the 
article.  Horn. 

Recurrences  After  the  Adenoid  Operation. 

Imhofer  (Zcitschrift  fiir  Laryngologie,  Bd.  3.  Heft  6,  pp. 
713)  makes  a  careful  study  of  this  most  important  question, 
w  hich  has  been  neglected  by  practically  every  text  book,  and 
which  is  scarcely  ever  mentioned  in  the  literature.  He  divides 
the  cases  into  tw^o  groups:  1.  Real  recurrences,  i.  e.,  the 
actual  growth  of  new  adenoid  tissue  after  the  operation,  or 
the  enlargement  of  small  pieces  resulting  from  an  incomplete 
operation,  which  give  rise  to  symptoms  of  adenoid  hyper- 
trophy.    2.    Pseudorecurrences,   where  it  is  not  possible  to 
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demonstrate  new  tissue,  but  where  the  symptoms  of  an  appar- 
ent adenoid  hypertrophy  are  still  present. 

He  considers  that  3  per  cent,  the  usual  proportion  of  re- 
currences generally  given,  as  far  too  small.  The  causes  of 
recurrences  fall  under  three  heads:  1.  Recurrences  which 
can  be  laid  at  the  door  of  the  operator.  2.  Recurrences 
caused  by  the  condition  of  the  adenoid  itself.  3.  Recurrences 
caused  by  the  general  bodily  condition. 

This  last  cause  he  considers  by  long  odds  the  most  impor- 
tant. As  a  result  of  his  present  investigations  he  is  con- 
vinced that  the  recurrences  are  not  due  to  fragments  of 
adenoid  tissue  left  behind,  but,  above  all,  to  the  fact  that 
there  is  present  a  scrofulous  diathesis.  In  cases  of  scrofu- 
losis  the  adenoid  operation  is  of  the  greatest  value  in  the 
ultimate  cure,  but  the  disease  must  be  energetically  treated 
after  the  operation.  Horn. 

in. — LARYNX. 

Cycloforn,  a  New  Analgesic. 

Rosenberg  {Revue  Hehdoniadaire  de  Laryngologie,  April  8,. 
1911).  Cycloforn  is  a  synthetic  product  put  out  by  Frederick 
Bayer  &  Company.  Its  chemical  composition  is  Tether  isobutyl- 
ique  de  I'acide  para-aminobenzoique.  It  is  a  white  powder, 
soluble  with  difficulty  in  water.  This  characteristic  renders  its- 
local  use  more  satisfactory,  inasmuch  as  the  tendency  to  ab- 
sorption is  less.  Rosenberg  has  never  seen  a  case  of  intoxica- 
tion following  its  use.  Baumgarten  has  gotten  excellent  results 
from  a  mixture  of  cycloforn  and  corifin  in  tubercular  laryn- 
gitis. Rosenberg  has  employed  the  drug  only  in  its  pure  state,, 
and  the  result  has  been  excellent.  When  it  is  desired  to  apply 
it  to  a  definite  spot  in  the  larynx,  injection  is  the  best  method.. 
Usually,  however,  insuflflations  are  to  be  used.  Used  in  this, 
way,  no  unpleasant  results  have  been  noticed.  The  analgesic 
effect  usually  manifests  itself  in  from  five  to  ten  minutes,  and 
seems  to  increase,  at  least  temporarily,  with  subsequent  insuf- 
flations. Some  patients  have  stated  that  the  third  application 
would  allow  them  to  swallow  for  three  days  without  pain. 

In  addition  to  employing  it  in  laryngeal  tuberculosis,  Rosen- 
berg has  made  use  of  it  in  lacunar  tonsillitis  with  favorable- 
effect  upon  the  dysphagia.  Harris.. 
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Ulceromembranous  Laryngitis. 

Moure  (Revue  Hchdomadaire,  March  11,  1911).  Up  to 
recently  it  was  supposed  that  the  affection  known  as 
Vincent's  angina  and  dependent  upon  a  fusiform  bacillus  and 
spirillum,  was  Hmited  to  the  tonsils  and  pharynx.  In  1907, 
however,  Reiche  reported  a  case  involving  the  larynx  associated 
with  difficulty  in  swallowing  and  paralysis  of  the  right  vocal 
cord.  A  third  case  is  that  of  Arrowsmith,  reported  before  the 
American  Laryngological.  Rhinological  and  Otological  Society 
in  May,  1910,  and  the  second  case  is  that  of  Moure,  reported 
at  the  Budapesth  Congress  of  1909. 

The  patient  was  a  man  of  twenty-two,  who  had  a  history  of 
repeated  acute  affections  of  the  throat  including  a  gangrenous 
edematous  angina  of  the  nasopharynx  three  years  previously, 
from  which  he  had  made  a  complete  recover)-.  The  present 
attack  began  in  March,  1910,  following  an  angina  of  scarlatin- 
ous nature.  Ulcerations  were  first  noticed  on  the  tonsils  with 
repeated  bleedings.  The  bacteriologic  examination  showed 
fusiform  bacilli  and  spirilla.  When  first  seen  by  ^loure,  the 
general  condition  was  bad;  elevation  of  temperature,  foul 
breath.  Examination  of  the  throat  showed  a  grayish  exudate, 
diphtheritic  in  appearance,  covering  the  tonsils,  the  tonsillar 
pillars  and  the  base  of  the  tongue,  resting  on  an  ulcerated  area, 
which  bled  at  the  slightest  touch.  The  laryngoscopic  examina- 
tion showed  epiglottis  red  and  swollen.  The  patient  complained 
of  severe  pain  in  the  lower  portion  of.  the  throat  and  difficulty 
in  swallowing.  After  a  temporary  improvement  the  mucous 
membrane  of  the  larynx  began  to  ulcerate,  and  was  covered 
with  a  grayish  exudate  similar  to  that  on  the  tonsils.  The 
swelling  involved  the  ventricular  bands  and  the  crico-ary- 
tenoidal  articulations  became  immobilized.  Respiration  was 
difficult;  swallowing  verv-  painful,  so  that  the  patient  had  to 
be  fed  through  a  tube.  The  30th  of  March,  a  tracheotomy  was 
performed  with  immediate  relief.  During  the  next  few  months 
the  condition  remained  about  the  same.  It  was  not  possible  to 
breathe  without  the  canula ;  large  quantities  of  spirilla  and 
fusiform  bacilli  continued  to  be  found  in  the  secretion. 

In  September  he  was  brought  to  Moure's  private  clinic.  The 
general  condition  was  far  from  satisfactory.  Frequent  changes 
of  the  canula  and  cauterizing  of  the  granulations  were  neces- 
sary.   The  condition  of  the  larynx  remained  the  same.    There 
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was  no  change  in  the  voice.  The  use  of  Schroetter's  tubes  was 
unsuccessfully  attempted.  In  May,  1910,  dilatation  of  the 
larynx  was  commenced  by  means  of  sounds  carried  into  the 
trachea  outside  of  the  canula.  In  spite  of  a  setback,  the  gen- 
eral condition  of  the  patient  improved  during  the  summer,  and 
in  the  fall  of  1910  the  dilating  tubes  had  been  increased  from 
No.  21  to  No.  48. 

The  case  was  still  under  observation  at  the  time  of  the  report. 

This  morbid  manifestation  finds  its  origin  either  in  the  larynx 
itself  or  in  the  region  in  front  of  the  larynx,  attacking  by  con- 
tinuity the  laryngeal  cavity,  the  trachea  and  even  the  bronchi. 

The  symptoms  are  the  same  as  those  when  involving  the 
throat.  It  is  noticeable,  however,  that  no  fragments  of 
necrosed  cartilage  are  found  in  the  discharge,  pointing  to  the 
superficial  character  of  the  lesion.  The  local  troubles  are  gen- 
erally accompanied  by  symptoms  of  intense  prostration ;  fever, 
emaciation,  etc.  The  inflammation  shows  itself  not  merely  in 
the  infiltration  of  the  arytenoepiglottic  folds,  but  also  in  the 
immobilization,  more  or  less  complete,  of  the  vocal  cords  in 
the  medial  position,  as  a  result  of  cricoarytenoid  arthritis.  A 
cicatricial  form  which  the  disease  may  assume,  leads  to  an  ad- 
hesion of  the  ventricular  bands,  or  the  vocal  cords  between 
themselves,  or  a  formation  of  fibrous  tissus,  such  as  is  seen  in 
other  ulcerative  conditions  of  the  larynx.  Prognosis  is  very 
grave. 

Treatment. — Moure  recommends  the  washing  of  the  throat 
with  a  solution  of  borate  of  soda,  and  the  touching  of  the  ulcer- 
ated areas  with  borated  glycerin.  Internally,  chlorate  of 
potash  is  to  be  administered  in  large  doses.  Harris. 

IV. — MISCELLANEOUS. 

Endobronchial  Treatment  of  Asthma. 

FreudEnthal  (Nezi'  York  Medical  Journal,  June  24,  1911). 
After  reviewing 'the  work  done  by  Ephrain,  Horn  and  others 
in  this  field  of  work,  Freudenthal  reports  four  cases,  and  men- 
tions seven  others,  of  bronchial  asthma  which  have  been  treated 
by  him  with  the  bronchoscope.  Of  the  eleven  cases,  eight  can 
be  considered  cured,  three  were  greatly  improved,  and  two 
showed  no  benefit  whatever.    These  data  would  would  appear 
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in  his  opinion  to  compare  favorably  with  the  results  obtained 
by  other  methods.  The  view  of  the  interior  of  the  trachea  as 
well  as  the  bronchi  in  these  affections,  was  of  much  interest- 
In  one  case  there  was.  apparently,  a  constriction  of  the  trachea, 
the  whole  lumen  was  swollen  and  closed,  and  could  not  be 
dilated  by  cocain.  This  was  no  doubt  one  of  those  cases  of 
spasm  of  the  trachea  due  to  an  irritation  of  the  respiratory 
center.  In  all  cases  the  bronchoscope  was  used  under  local 
anesthesia,  the  patient  preferably  sitting  in  an  upright  position. 
Some  pain  followecf  lasting  in  some  cases  three  or  four  days, 
in  others  only  a  few  hours.  The  duration  of  the  treatment  in 
his  cases  was  longer  than  those  treated  by  Ephrain. 

The  author  is  convinced,  as  a  result  of  his  work,  that  there 
are  asthmogenous  points  in  the  bronchi  as  well  as  in  the  upper 
respiratory  tract.  By  attacking  these  points  directly  by  topical 
endobronchial  applicafion-^,  the  foundation  has  been  laid  for 
a  new  means  of  combating  and  conquering  this  dread  disease. 

Harris. 

A  Case  of  Acute  Suppurative  Thyroiditis  Following  the  Grippe. 

Bahri  (Rezntc  Hchdomadairc  dc  Laryngologie,  February  5, 
1911).  The  statistics  of  Galli  show  that  out  of  forty-four 
cases  of  thyroiditis,  only  two  were  due  to  grippe.  Bahri's  case 
was  a  man  of  forty-two  who  had  always  enjoyed  good  health. 
Fifteen  days  previous  to  first  being  seen  by  Bahri,  he  had  been 
seized  by  a  severe  head-cold,  with  elevation  of  temperature^ 
cough  and  general  prostration.  As  the  symptoms  of  this  began 
to  mend,  he  noticed  that  his  neck  in  the  region  of  the  larynx 
was  swollen.  This  kept  increasing  until  finally  there  was  diffi- 
culty in  swallowing  and  breathing.  Examination  showed  a 
smooth,  hard  swelling  in  the  region  of  the  larynx,  extending 
to  the  sternum.  Laryngeal  crepitation  was  totally  abolished. 
The  larynx  mirror  showed  the  two  right  aryteno-epiglottic 
folds  swollen,  as  a  result  of  the  edema,  which  extended  to  the 
ventricular  bands.  The  patient  could  not  turn  his  head  on 
account  of  the  pain.  Breathing  and  swallowing  were  difficult. 
This  condition  persisted  for  a  week  in  spite  of  local  applica- 
tions. At  the  end  of  that  time  the  swelling  beg^n  to  soften, 
and  the  patient  felt  slightly  better.  An  incision  was  made  in 
the  median  line  and  the  abscess  completely  drained.  The  day 
following,  the  interior  of  the  larynx  commenced  to  take  on  its. 
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normal  appearance.  The  dysphagia  and  difficulty  in  breathing- 
disappeared.  Examination  of  the  pus  'showed  streptococci. 
The  patient  made  an  uneventful  recovery.  Harris. 

A  Sou  in  the  Esophagus,  Removed  by  the  Modified  Kirmissom  Hook. 

BoTEY  {Revue  Hebdomndaire  de  Laryngologie,  June  17, 
1911).  The  patient  was  a  boy  of  six,  who  had  swallowed  a 
live  centime  piece.  The  radiograph  showed  its  position  behind 
the  sternum.  The  use  of  chloroform  was  iaconvenient.  Botey 
accordingly  decided  to  make  use  of  the  Kirmissom  hook,  which 
was  introduced  without  difficulty  after  cocainization  of  the 
pharynx  and  mouth  of  the  esophagus.  The  coin  was  removed 
on  the  second  attempt  by  carrying  the  index  finger  behind  the 
blade  of  the  instrument  along  the  base  of  the  tongue  to  prevent 
the  engagement  of  the  coin  against  th^  lower  border  of  the 
cricoid.  The  author  does  not  regard  this  procedure  in  any 
way  a  retrogression  from  esophagoscopy  which  always  de- 
mands general  anesthesia  and  previous  training.  He  has  mod- 
ified the  instrument  by  making  its  diameter  smaller  and  its  end 
more  acute,  in  order  to  permit  of  its  introduction  between  the 
coin  and  the  posterior  wall  of  the  esophagus.  The  instrument 
is  further  provided  wath  a  scale  in  centimeters,  to  assist  in  exact 
location.  He  has  also  devised  a  contra-hook  for  the  purpose  of 
preventing  the  coin  from  catching  against  the  posterior  portion 
of  the  cricoid. 

He  regards  the  use  of  the  instrument  entirely  safe,  and  rec- 
ommends it  in  advance  of  the  esophagoscope  because  of  its 
ease  of  introduction  and  its  freedom  from  danger.  In  case  of 
failure  the  esophagoscope  can  then  be  used. 

This  is  the  third  case  of  its  kind  where  he  has  succeeded  in 
removing  the  foreign  body  by  means  of  the  Kirmissom  hook. 

Harris. 

A  Maltese  Cross  Fixed  in  the  Esophagus.     Failure  of  the  Esophago- 
scope;   Extraction  with  the  Kirmissom   Hook. 

TouRNiER  {Revue  Hebdomadaire,  March  25,  1911).  A 
child  of  six  swallowed,  while  at  play,  a  maltese  cross.  The 
following  day  she  swallowed  without  difficulty.  A  radiograph 
taken  a  week  later  showed  the  cross  in  the  esophagus  behind 
the  larynx,  in  the  region  known  as  the  hypopharynx.     After 
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several  attempts  an  eight  millimeter  esophagoscope  was  in- 
troduced but  it  was  impossible  to  discover  the  foreign  body. 
Lying  as  it  did  in  the  hypopharynx  and  wedged  behind 
the  cricoid,  it  was  easily  hidden  between  the  external 
surface  of  the  tube  and  the  surface  of  the  esophago- 
scope, in  a  region  normally  obscure  and  rendered  more 
so  by  the  inflammation  following  the  presence  of  the  for- 
eign body  for  eight  days.  The  esophagoscope  was  accord- 
ingly abandoned  and  the  Kinnissom  hook  was  used,  which 
seized  the  foreign  body  at  the  first  attempt.  In  order  to  avoid 
injury  to  the  larynx,  removal  was  effected  by  means  of  the 
index  finger  of  the  left  hand  being  introduced  back  of  the 
arytenoids,  so  as  to  throw  the  larynx  forward.  The  author 
does  not  feel  that  esophagoscopy  is  a  method  to  be  rejected 
but  that  it  is  not  a  panacea  for  all  conditions  of  the  esophagus. 
The  case  shows  further  that  it  is  not  always  possible  by  direct 
examination  to  see  a  foreign  body.  The  author  concludes  with 
a  caution  in  regard  to  care  against  perforation  in  the  removal 
of  foreign  bodies  of  irregular  contour.  In  his  opinion  the 
Kirmissom  hook  is  particularly  indicated  in  such  a  case  as  this. 
No  general  anesthesia  is  required,  its  technic  is  simple,  and 
the  result  certain.  Harris. 
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Diseases  of  the  Ear,  Nose  and   Throat — Medical   and   Surgical. 

By  Wendell  Christopher  Phillips,  M.  D.,  Professor  of 
Otology,  New  York  Post-Graduate  Medical  School  and 
Hospital.  Illustrated  with  545  half-tone,  and  other  text 
•engravings,  many  of  them  original,  including  31  full  page 
plates,  some  in  colors.  Price,  $6.00.  Published  by  F.  A. 
Davis  Co.,  Philadelphia,  Pa. 

Dr.  Phillips'  book  is  divided  into  three  sections,  the  first 
devoted  to  the  ear,  the  second  to  the  influence  of  general  dis- 
eases upon  the  ear,  nose  and  throat,  and  the  third  to  the  nose, 
accessory  sinuses,  pharynx,  fauces  and  larynx.  Three  hun- 
dred ninety-nine  pages  are  given  to  the  ear,  nearly  80  pages 
to  the  influence  of  general  diseases,  and  the  balance  of  the 
l>ook,  some  330  pages,  to  the  nose,  accessory  sinuses,  pharynx, 
fauces  and  larynx. 

This  book,  which  represents  the  results  and  experience  of 
many  years  of  teaching,  is  written  in  an  easy  conversational 
-Style,  as  one  would  talk  to  a  class. 

In  the  section  on  general  considerations,  the  general  therapy 
of  ear  disease  is  discussed  with  sufficient  detail  to  be  a  real 
lielp,  while  the  drawings  which  illustrate  the  incision  of  the 
•drum  membrane  are  especially  to  be  commended.  They  really 
illustrate,  and  the  student  ought  to  be  able  to  do  the  operation 
from  the  description  as  given. 

Blood  examinations  in  acute  aural  affections  are  consid- 
•ered  to  be  of  value,  but  not  fully  determinative.  Key  plates 
•are  furnished  for  the  principal  half-tone  illustrations,  thereby 
making  them  doubly  valuable,  while  an  occasional  clinical 
•case  illustrates,  and  serves  to  emphasize  the  points  in  the  pre- 
ceding description.  Every  phase  of  diseases  of  the  ear  is 
discussed,  and  with  due  consideration  to  their  relative  impor- 
tance. 

A  most  excellent  chapter  is  devoted  to  the  important  sub- 
ject of  external  deformities  of  the  ear.  The  reviewer  has 
not  seen  as  good  a  one  in  any  text  book,  or  even  in  any  work 
devoted  to  cosmetic  surgery. 
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With  reference  to  the  indications  for  the  simple  mastoid 
operation,  the  author  is  conservative  in  his  view,  and  says: 
"It  is  not  wise  to  operate  immediately  upon"  even-  patient  who 
has  tenderness  on  pressure  over  the  mastoid  antrum  during 
the  first  three  or  four  days  of  the  attack,  for  the  reason  that 
in  the  milder  cases  it  is  quite  possible  for  drainage  through 
the  aditus,  combined  with  local  absorption,  to  effect  a  cure 
A\ithout  operation ;  and.  further,  it  is  deemed  safer  in  the 
interest  of  the  patient  to  operate  after  nature  has  thrown  out 
some  protective  limitations  to  the  disease  within  the  mastoid 
cells.''  So  much  mastoid  surger>-  has  been  done  in  the  past 
few  years,  some  of  which  perhaps  unnecessarily,  that  a  word 
of  caution  is  not  without  value.  So  far  as  the  operation 
itself  is  concerned,  clear,  concise,  rational  directions,  with  a 
detailed  explanation  of  each  step,  is  given.  Dr.  Phillips 
very  properly  objects  to  the  use  of  the  chisel  a  bit  more  than 
absolutely  necessary,  on  account  of  the  danger  of  shock  to 
the  brai*,  a  danger  which  is  likely  to  be  unrecognized  when 
the  patient  is  under  an  anesthetic,  preferring  the  rongeur. 
The  single  incision  is  advocated,  and  the  right-angled  pos- 
terior cut,  as  recommended  by  W'^hiting,  is  not  considered 
necessary.  The  subject  of  the  plastic,  after  the  radical  mas- 
toid, is  discussed  at  length,  and  illustrations  given  of  all  the 
principal  flaps  in  common  use.  He  believes  that  the  average 
results  obtained  from  carefully  constructed  plastic  meatal 
flaps,  when  anchored  in  the  most  favorable  location  within 
the  wound  cavity,  are  fully  equal  to  those  obtained  by  the 
employment  of  skin  grafts,  and  although  brilliant  results 
occasionally  follow  the  successful  use  of  skin  grafts,  he  re- 
gards the  proportion  of  such  cases  as  inconsiderable. 

The  complicating  lesions  of  purulent  otitis  media  are  well 
presented,  and  the  complex  subject  of  the  labyrinth  made  as 
clear  as  it  is  possible  to  do. 

With  reference  to  thrombosis.  Dr.  Phillips  takes  the  con- 
servative view,  that  even  if  the  surgeon  is  convinced  that  a 
clot  is  present,  it  is  inadvisable  to  interfere  surgically  with 
the  sinuses,  provided  no  symptoms  of  infected  thrombosis 
have  appeared,  and  he  is  firmly  convinced  that  noninfected 
thrombi  may  develop  in  the  lumen  of  a  venous  sinus,  which 
eventually  becomes  organized  into  connective  tissue,  and  that 
to  operate    upon  cases  of    such    type  is  a    questionable    pro- 
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cedure.  Tlie  conservative  treatment  of  chronic  purulent  otitis- 
is  given  with  considerable  detail,  and  the  indications  for 
operating  are  rather  clearly  stated.  The  author  is  a  moderate 
conservative  in  discussing  the  cases  of  chronic  otitis  that  need 
a  radical  operation,  and  he  considers  the  prognosis  for  con- 
servative treatment  to  be  good  from  the  clinical  standpoint,, 
when  the  case  is  not  of  long  standing,  uncomplicated  by 
granulations,  the  otorrhea  is  not  fetid,  and  is  mucopurulent 
in  character.  He-  opposes  the  socalled  conservative  radical 
operation,  considering  all  such  operations  as  incomplete,  since- 
the  annular  ring  and  outer  wall  of  the  attic  and  the  ossicles, 
three  of  the  chief  centers  of  necrosis  in  chronic  purulent 
otitis,  are  necessarily  left  untouched. 

The  reviewer  would  question  the  statement  on  page  179, 
with  reference  to  the  action  of  the  stapedius  muscle.  "This 
muscle  receives  its  nerve  supply  from  a  branch  of  the  facial, 
and  it  acts  upon  the  head  of  the  stapes  by  causing  the  bone 
to  make  pressure  upon  the  contents  of  the  vestibule."  On' 
the  contrary,  the  action  of  the  stapedius  muscle  seems  to  be 
to  cause  about  one-third  of  the  stapes  to  press  inward  on  the 
vestibular  contents,  while  the  other  two-thirds,  at  the  same 
time,  are  drawn  outward,  and  contraction  of  this  muscle  will 
lessen  the  tension  on  the  labyrinth,  and  not  increase  it. 

Taken  as  a  whole,  the  reviewer  regards  the  section  on 
diseases  of  the  ear  as  one  of  the  best  ever  written,  and  repre- 
sentative of  the  latest  practice  in  every  particular.  It  is  one 
of  the  first,  if  not  the  first,  text-books  on  the  ear,  nose  and 
throat  to  have  an  account  of  salvarsan  and  its  results  in  syphi- 
lis. Contrary  to  most  text-books,  diphtheria  is  included,  as  is 
also  the  subject  of  intubation,  a  detailed  description  of  the 
technic  of  which,  illustrated  by  half  tone  drawings,  is  given.. 
No  theory  is  advanced  as  to  the  etiology  of  atrophic  rhinitis, 
the  author  considering  that  there  are  many  causative  factors,, 
and  that  these  vary  in  the  individual  case. 

The  chapters  devoted  to  tuberculosis  and  lupus  are  very 
full,  and  worthy  of  careful  study.  In  the  section  on  sinus 
disease  an  excellent  series  of  skiagraphs  is  given.  Careful 
study  of  these  should  enable  the  reader  to  interpret  skiagraphs, 
since  the  skiagraphs  are  practically  useless,  unless  one  is  ca- 
pable of  properly  interpreting  them.  Hence,  the  series  of 
skiagraphs  are  a  very  important  factor  of  the  book. 
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In  operating  on  adenoids,  preference  is  given  Beckman's 
•curette,  but  the  Brandegee  forceps  is  recommended  in  case  one 
operates  with  the  forceps.  The  re\ne\ver  does  not  regard  this 
forceps  as  a  proper  instrument  for  the  removal  of  adenoids, 
and  would  justify  this  opinion  by  Dr.  Phillips'  own  state- 
ment. "The  closing  of  the  jaws  of  the  forceps  does  not  fully 
cut  through  the  mass,  and  one  or  two  rocking  movements 
should  be  made,  with  sufficient  force  to  partly  cut  and  partly 
tear  off  the  adenoids,  -before  it  is  drawn  downward  into  the 
mouth ;  otherwise  there  is  danger  of  stripping  the  membrane 
from  the  posterior  pharyngeal  wall.  As  a  rule,  it  is  neces- 
sary- to  complete  the  removal  with  the  curette  or  finger,  pref- 
erably the  former.''  So  excellent  an  instrument  as  the  La- 
force  adenotome,  which  removes  the  adenoid  entire,  without 
any  tearing  or  injury  to  adjacent  parts,  is  not  even  mentioned. 

The  subject  of  tonsil  hemorrhage  is  rather  slighted,  only 
fourteen  lines  being  given  to  it,  though  there  are  three  pic- 
tures of  tonsil  hemostats ;  nor  is  any  mention  made  of  lactate 
of  calcium  as  a  preventive  of  hemorrhage.  The  technic  of 
bronchoscopy  and  esophagoscopy  are  briefly  described. 

The  criticisms  herein  given  are  purely  minor.  The  book 
represents  an  enormous  amount  of  careful  labor,  and,  as  a 
whole,  has  the  entire  praise  of  the  reviewer.  Practically  every 
disease  with  which  the  practitioner  of  the  nose,  ear  and  throat 
is  liable  to  come  in  contact  is  mentioned,  while  the  chapters 
on  general  diseases  of  the  ear,  nose  and  throat  will  be  found 
very  profitable  for  the  general  practitioner  as  well  as  the 
specialist,  both  meeting  here  on  common  ground.  Each 
division  of  the  book  is  practically  complete.  This  has  neces- 
sitated more  or  less  repetition,  such,  for  instance,  as  hyper- 
trophic rhinitis,  w^hich  is  discussed  on  pages  484  and  485,  and 
again  on  pages  646  to  649.  For  purposes  of  reference,  how- 
ever, this  makes  each  section  a  complete  monograph. 

Ample  credit  has  been  given  throughout  the  book  to  the 
work  of  others  in  the  same  field,  and  many  illustrations  taken 
from  other  sources,  due  credit  being  always  given.  The  re- 
viewer compliments  Dr.  Phillips  on  the  general  excellence  of 
his  work,  and  bespeaks  for  the  book  a  large  sale.  It  is  one 
that  will  be  especially  helpful  to  the  beginner  in  the  specialty, 
since  the  directions  are  sufficiently  clear  as  to  be  readily  fol- 
lowed.    The  specialist  of  experience  will  find  much  of  inter- 
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est  and  profit  in  the  volume,  while  the  general  practitioner  will 
find  the  entire  subiect  of  the  diseases  of  the  ear,  nose  and 
throat  properly  correllated  in  their  relation  to  general  medi- 
cine. This  latter  feature  is  especially  to  be  commended,  since 
there  has  been  more  or  less  tendency  of  late  to  treat  too  many 
of  the  affections  of  these  organs  wholly  from  a  surgical 
standpoint.  Dr.  Phillips  has  viewed  the  whole  subject  with 
the  proper  perspective,  and  his  general  directions  as  to  when 
the  aid  of  surgery  is  to  be  invoked,  and"  when  it  is  not,  can  be 
safely  followed.  The  book  adds  one  more  to  the  long  list  of 
works  that  reflect  credit  on  American  laryngology. 

Richards. 
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THE  SPREAD  OF  BACTERLAL  IXFECTIOXS  FROM 
THE     XASAL    AXD     XASOPHARYXGEAL     CAV- 
ITIES BY  WAY  OF  LYMPHATIC  CHAXXELS.  * 

By  a.  Logax  Turner,  M.  D.  (Edix.),  F.R.C.S.E.,  F.R.S.E., 

Edinburgh. 

Bacteriology  of  the  Healthy  Xasal  and  Postnasal  Cavities. 
— It  will  not  be  out  of  place  to  make  a  brief  reference  to  the 
bacterial  flora  of  the  normal  nasal,  nasopharyngeal,  and  acces- 
sory nasal  cavities,  and  to  draw  attention  to  the  bacteriology 
of  the  common  catarrhal  conditions  of  the  upper  respiratory 
passages.  In  spite  of  certain  conflicting  opinions  regarding 
the  relative  prevalence  and  virulence  of  microorganisms  in  the 
healthy  nasal  passages,  the  investigations  of  Park  and  Wright, 
St.  Clair  Thomson  and  Hewlett,  Hasslauer,  Viollet,  Pauls^sn, 
Strauss,  von  Besser.  Lewis  and  Logan  Turner  and  others  have 
clearlv  demonstrated  their  existence  under  normal  conditions. 


*This  paper  was  read  at  the  opening  of  a  discussion  at  the  Third 
International  Lar\-ngo-Rhinological  Congress  held  in  Berlin,  August, 
1911. 
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In  the  researches  of  Lewis  and  myself/  twenty-six  speci- 
mens were  examined  from  sixteen  persons  and  only  three  were 
sterile.  Thirteen  were  monoorganismal,  nine  showed  two 
varieties  of  organism,  while  in  one  specimen  a  combination  of 
three  varieties  of  bacteria  was  met  with.  The  pneuimococcus 
was  present  in  four,  the  micrococcus  pyogenes  in  thirteen, 
and  streptococci  in  six  specimens.  Other  organisms  such  as 
the  bacillus  of  Hoffmann,  Friedlander's  bacillus,  B.  mesenter- 
icus,  B.  proteus,  and  B.  aureus  w'ere  also  isolated.  In  only 
two  of  the  healthy  cavities  were  the  organisms  pathogenic,  the 
streptococcus  pyogenes  in  one  proving  fatal  to  a  rabbit  in  four- 
teen days.  Allen-  examined  twenty  normal  noses  and  none  of 
them  were  sterile;  the  micrococcus  pyogenes  var.  albus  and 
aureus  were  isolated  in  fifteen ;  Gramcocci  of  the  pseudo- 
catarrhalis  group  were  found  in  four. 

With  regard  to  the  postnasal  space,  we  find  that  C.  E.  West 
in  his  recent  researches  upon  the  bacteriology  of  chronic  naso- 
pharyngeal catarrh,  which  will  be  referred  to  presently,  formed 
the  opinion  that  the  bacterial  flora  in  health  differed  very  little 
from  that  found  in  chronic  catarrh.  Reference  will  be  made 
later  to  the  occurrence  of  the  tubercle  bacillus  in  the  normal 
nasal  <:avities. 

The  Healthy  Accessory  Sinuses. — Bacteriologic  investiga- 
tion of  the  healthy  accessory  sinuses  does  not  seem  to  have 
been  carried  out  during  life,  the  difficulty  of  doing  so  without 
contaminating  the  swab  employed  being  obvious.  Torne^  has 
examined  the  frontal  and  maxillary  sinuses  in  thirty-six  cadav- 
era;  in  twenty-two  the  cultures  were  made  within  two  and  a 
half  hours  of  death,  and  in  all  of  them  the  sinuses  were  found 
sterile.  Of  the  remaining  fourteen  cases  examined  from  three 
to  twenty-five  hours  after  death,  seven  were  still  sterile  and 
seven  contained  bacteria.  There  is  thus  evidence  to  show  that 
these  sinuses  at  any  rate  are  free  from  bacteria  during  life. 
E.  Frankel*  had  previously  examined  the  normal  accessory 
sinuses,  some  within  eight  to  ten  hours,  and  all  within  twenty- 
four  hours,  after  death.  In  twenty-eight  cadavera  thirteen 
were  quite  sterile,  w'hile  of  the  remainder  some  contained  one, 
others  several  forms  of  bacteria.  The  pneumococcus  and 
varieties  of  the  micrococcus  pyogenes  were  found.  Frankel 
concluded  that  these  cavities  may  contain  organisms  in  their 
normal  condition  during  the  life  of  the  individual,  but  he  does 
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not  appear  to  have  examined  them  bacteriologically  so  recently 
after  death  as  did  Torne. 

Bacteriology  of  the  Xasal  and  Postnasal  Cavities  in  Acute 
and  Chronic  Catarrhal  Conditions. — Allen-  has  examined  the 
nasal  mucus  in  forty  cases  of  acute  catarrh  or  "common"  cold. 
The  micrococcus  catarrhalis  was  isolated  in  nineteen,  the  bacil- 
lus coryzae  seginentosus  in  eighteen,  and  the  bacillus  of  Fried- 
lander  in  fourteen.  The  bacillus  influenzae  was  only  once  found, 
but  during  the  periods  at  which  these  examinations  were  con- 
ducted no  influenzal  epidemic  had  visited  the  district  in  which 
the  individuals  were  living.  Walter^  has  tabulated  one  hun- 
dred cases  of  acute,  subacute,  and  chronic  rhinitis.  The  micro- 
coccus pyogenes  var.  albus,  citreus,  and  aureus  occurred  in  56 
per  cent :  the  bacillus  coryzae  segmentosus  of  Cautley  in  35  per 
cent;  and  the  micrococcus  catarrhalis  in  20  per  cent.  Fried- 
lander's  pneumobacillus  and  the  pneumococcus  of  Frankel  were 
each  regarded  as  causal  organisms  in  7  per  cent.  The  B.  influ- 
enzae was  never  found  though  an  influenzal  rhinitis  was  preva- 
lent in  the  district.  With  regard  to  our  owti  observations/ 
thirteen  specimens  were  examined  from  eight  cases  of  acute 
nasal  catarrh  and  one  of  chronic  postnasal  catarrh.  The  strep- 
tococcus pyogenes  appeared  to  be  the  exciting  cause  in  six,  and 
the  micrococcus  pyogenes  in  two,  of  the  acute  cases.  The 
pneumococcus  was  only  once  found.  The  bacillus  of  Hoff^- 
mann,  the  pseudodiphtheria  bacillus,  and  the  B.  mesentericus 
were  amongst  the  other  organisms  isolated. 

Bacteriology  of  Chronic  Nasopharyngeal  Catarrh. — C.  E. 
West®  has  given  us  the  result  of  his  recent  investigations  on 
the  bacteriology-  of  fifty  cases  of  chronic  postnasal  catarrh. 
The  cases  were  essentially  of  a  chronic  nature,  and  had  been 
under  observation  for  a  considerable  period  of  time,  the  ma- 
jority of  them  having  used  an  alkaline  nasopharyngeal  wash 
for  weeks  and  even  months.  The  sparsity  in  the  number  of 
bacterial  types  was  a  feature  of  the  investigation.  The  pneu- 
moccus  occurred  more  frequently  than  any  other  organism, 
being  found  in  no  fewer  than  70  per  cent  of  all  the  cases,  oc- 
curring in  pure  culture  in  36  per  cent.  Streptococci  were 
isolated  in  24  per  cent  of  the  plates,  being  the  predominant 
organism,  however,  in  only  two  cases,  and  never  in  pure  culture. 
In  the  majority  of  the  cases  the  streptococcus  salivarius  was 
the   type  observed.     The   micrococcus   pyogenes   var.   aureus 
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occurred  in  large  numbers  in  26  per  cent,  usually  associated 
either  with  the  pneumococcus  or  the  streptococci.  On  several 
occasions  a  coccus  morphologically  indistinguishable  from  the 
meningococcus  occurred  in  considerable  numbers,  in  one  in- 
stance being  found  in  almost  pure  culture.  The  micrococcus 
catarrhalis  was  only  isolated  four  times,  i.  e.  in  8  per  cent, 
while  Friedlander's  pneumobacillus  occurred  in  12  per  cent, 
being  the  predominant  organism  in  half  of  these. 

Gourc,"  Lartigan  and  NicolF  have  examined  the  secretion 
lying  upon  the  surface  of  adenoid  vegetations  after  their  re- 
moval by  operation.  A  variety  of  organisms  were  cultivated 
from  it — the  streptococcus  pyogenes,  the  micrococcus  pyo- 
genes var.  albus  and  aureus,  the  pneumococcus  and  various 
diplococci  being  obtained. 

Bacteriology  of  Inflammatory  Conditions  of  the  Accessory 
A'asal  Sinnses.^The  following  observations  are  from  our  own 
work'-*  and  from  some  hitherto  unpublished  cases,  for  which  I 
am  indebted  to  my  friend.  Dr.  F.  Esmond  Reynolds.  In  twen- 
ty-two cases  of  acute  and  chronic  frontoethmoidal  sinus  sup- 
puration, which  were  operated  upon,  the  pneumococcus  was 
isolated  in  eight,  or  36  per  cent ;  the  streptococcus  pyogenes  in 
nine,  or  40  per  cent ;  and  varieties  of  the  micrococcus  pyogenes, 
albus.  aureus  and  citreus  flavus  in  ten,  or  45  per  cent.  A 
bacillus  closely  resembling  the  influenzal  bacillus  occurred  in 
one  case.  In  forty-three  cases  of  maxillary  sinus  inflamma- 
tion the  pneumococcus  was  present  in  thirteen,  or  30  per  cent ; 
the  streptococcus  pyogenes  in  thirty-three,  or  76  per  cent ;  and 
varieties  of  the  micrococcus  pyogenes  in  thirty-four,  or  79  per 
cent.  The  B.  influenzae  was  isolated  in  one,  the  tubercle  bacil- 
lus in  one,  and  the  micrococcus  catarrhalis  in  two. 

It  is  obvious,  therefore,  from  the  brief  foregoing  account 
that  a  variety  of  microorganisms  may  be  found  in  the  healthy 
nasal  and  postnasal  cavities  of  most  individuals,  and  also  in  the 
same  cavities  and  in  the  accessory  nasal  sinuses  of  many  per- 
sons who  are  apparently  in  the  enjoyment  of  excellent  health 
but  who  are  at  the  same  time  suffering  from  a  chronic  catarrhal 
or  mucopurulent  inflammation  of  the  mucous  membrane  of 
their  upper  respiratory  passages.  The  chief  organisms  which 
are  found  and  which  demand  our  attention  are  the  pyogenic 
cocci,  the  pneumococcus,  the  micrococcus  catarrhalis,  the  in- 
fluenza bacillus,  the  meningococcus  and  the  bacillus  tuberculo- 
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sis.  In  the  healthy  upper  air  passages  the  bacteria  are  fre- 
quently in  smaller  numbers,  in  pure  culture,  of  lower  vigor, 
and  of  little  or  no  virulence  as  compared  with  the  organisms 
which  are  present  in  the  inflammatory  conditions.  In  the  latter 
they  grow  with  vigor  in  subcultures  and  are  frequently  patho- 
genic to  animals.  From  a  variety  of  causes,  however,  sucii  as 
debility,  chills,  traumatism,  diminishing  the  tissue  resistance, 
or  from  the  introduction  of  a  fresh  organism,  bacteria  pre- 
viously quiescent  or  aviruknt  may  become  active  and  give  rise 
to  acute  infections. 

General  Scheme  of  the  Investigation. — In  the  following 
table  I  have  indicated  the  various  organismal  infections  which 
may  have  a  primary  focus  in  the  nasal  and  nasopharyngeal 
cavities,  and  which  will  now  be  considered.  It  has  already 
been  shown  that  the  organisms  which  produce  them  may  be 
cultivated  from  these  cavities  in  their  healthy  state  or  in  simple 
catarrhal  conditions.  Although  it  is  possible  to  demonstrate  in 
some  instances  the  lymphatic  channels  as  pathways  of  infection, 
in  other  conditions  again  we  cannot  do  more  than  assume  that 
the  lymphatic  vessels  may  be  the  avenues  along  which  the 
organisms  are  carried  to  neighboring  structures. 

A.  From  the  nasal  and  nasophar}ngeal  cavities  to  the 
cerebrospinal  meninges — 

(a)  Suppurative  meningitis  (pyogenic  organisms). 

(b)  Influenzal  meningitis  (Pfeiffer's  bacillus  and  allies). 

(c)  Pneumococcal  meningitis  (the  pneumococcus). 

(d)  Epidemic  cerebrospinal  meningitis  (the  meningo- 
coccus). 

(e)  Acute  poliomyelitis. 

(f)  Tuberculous  meningitis  (bacillus  tuberculosis). 

B.  From  the  nasal  and  nasopharyngeal  cavities  to  the 
cervical  lymphatic  glands — 

Glandular  enlargement  and  pulmonary  disease  (bacillus 
tuberculosis). 

While  the  chief  function  of  the  various  meningeal  spaces 
with  the  fluid  contained  within  them  has  been  long  regarded 
as  serving  as  a  protection  to  the  brain  against  alterations  in 
pressure,  anatomists  in  more  recent  times  have  looked  upon 
them  as  lymph  spaces.  Schwalbe  first  demonstrated  by  injec- 
tion of  the  subdural  space  paths  of  communication  between  it 
and  the  olfactory  mucous  membrane,  the  perilymphatic  space 
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of  the  labyrinth,  and  ^  the  perichoroidal  space.  Key 
and  Retzius  by  injecting  the  same  region  were  able 
to  follow  the  injection  into  lymphatic  vessels,  which 
left  the  skull  through  the  jugub.r  foramen  and  carotid 
canal.  They  were  also  able  to  inject  from  the  subdural 
space  lymphatic  vessels  in  the  nasal  mucous  membrane. 
Flatau^"  was  able  to  inject  the  lymphatic  vessels  of  the  naso- 
pharynx from  the  subarachnoid  space.  Cuneo  and  Andre^^ 
have  succeeded  in  young  human  subjects  in  injecting  a  lym- 
phatic network  in  the  pituitary  membrane  from  the  meningeal 
spaces,  the  vessels  traversing  the  cribriform  plate  by  small 
canals  which  are  independent  of  the  small  olfactory  nerve 
branches.  This  lymphatic  network  would  appear  to  belong  ex- 
clusively or  almost  exclusively  to  the  olfactory  region,  and  in 
this  way  resembles  the  similar  extensions  into  the  inner  ear 
and  the  globe  of  the  eye. 

Our  knowledge  of  the  arrangement  and  distribution  of  the 
lymphatic  apparatus  of  the  accessory  sinuses  is  still  very 
meagre,  and  we  are  unable  to  give  any  descriptive  account  of 
them. 

A.      NASAL    AND    POSTNASAL    CAVITIES    TO    THE    CEREBROSPINAL 

MENINGES. 

The  number  of  cases  of  intracranial  complication — men- 
ingitis, abscess,  and  sinus  thrombosis — which  have  followed 
primary  inflammation  and  suppuration  in  the  nasal  cavities 
and  their  accessory  sinuses  now  form  a  fairly  extensive  series 
in  literature.  While  the  possibility  of  extension  of  the  in- 
flammation by  way  of  lymphatics  has  been  frequently  con- 
sidered, there  can  be  no  doubt  that  these  structures  probably 
play  only  a  subordinate  part  as  avenues  of  infection  between 
the  nasal  cavities  and  the  cranial  contents.  The  difficulty  in 
demonstrating  anatomically  a  lymphatic  connection  between 
the  upper  air  passages  on  the  one  hand  and  the  cranial  cavity  on 
the  other  naturally  increases  our  difficulty  in  proving  the  pass- 
age of  microorganisms  by  such  a  route.  Moreover,  both  on 
the  operating  table  and  in  the  postmortem  room  it  has  been  so 
frequently  shown  that  infection  spreads  in  the  majority  of 
cases  as  a  result  of  a  carious  or  carionecrotic  condition  of  the 
contiguous  bony  walls  of  the  adjacent  cavities  or  after  com- 
plete destruction  and  perforation  of  the  same.    In  other  cases. 
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again,  the  venous  channels  which  pass  directly  through  the 
adjacent  walls  or  indirectly  from  the  nasal  sinuses  through  the 
orbit  by  way  of  the  ophthalmic  veins  to  the  cavernous  sinus 
constitute  another  pathway  of  infection.  When  neither  macro- 
scofMc  nor  microscopic  evidence  of  any  of  these  avenues  can 
be  found,  it  may  then  be  legitimate  to  assume  that  the  lymphat- 
ics, if  such  exist,  have  been  responsible  for  the  propagation  of 
the  infection  to  the  brain  and  its  coverings.  We  have  endeav- 
ored in  the  following  description  to  analyze  the  evidence  in 
favor  of  the  latter  route  of  infection  in  meningitis. 

(a )  Pyogetiic  or  Suppurative  Meningitis. — Examination  of 
the  monographs  of  Dreyfuss  and  Gerber,  who  deal  at  great 
length  with  the  intracranial  complications  of  nasal  and  acces- 
sor)- sinus  suppuration,  shows  how  scanty  are  the  references 
bearing  upon  lymphatic  infection.  The  former  quotes  the 
cases  of  Quinlan  and  Wag^tcr,  in  which  death  from  meningitis 
followed  the  application  of  the  cautery  to  the  nasal  mucous 
membrane.  As  no  postmortem  examination  was  made  in  either 
case,  direct  evidence  as  to  the  path  of  infecticwi  is  wanting,  but 
the  lymphatic  or  venous  channels  may  offer  the  possible  ex- 
planation, as  death  followed  rapidly  upon  the  operaticm.  Death 
from  meningitis  has  followed  removal  of  nasal  polypi,  and  of 
the  middle  turbinated  bone  in  patients  suffering  from  ethmoidal 
suppuration,  and  more  than  one  fatal  result  from  a  similar 
complication  has  occurred  after  submucous  resection  of  the 
nasal  septum  in  nasal  cavities  devoid  of  any  suppurative  focus. 
I  have  been  unable  to  find  any  detailed  postmortem  report  as  to 
the  mode  of  infection  in  these  cases.  Hayen  reports  a  case 
of  epistaxis  in  which  a  chemist  plugged  the  nose  with  tampons 
soaked  in  perchlorid  of  iron.  The  patient  died  a  few  days  later 
with  symptcnns  of  meningitis.  At  the  postmortem  the  whole 
length  of  each  olfactory-  sulcus  had  a  brown  discoloration  and 
the  nerve  substance  reacted  to  Prussian  Wue.  It  was  evident 
that  the  perchlorid  of  iron  had  reached  the  brain  along  the 
nerve  branches  passing  through  the  cribriform  plate.  In  ten 
cases  of  ethmoidal  cell  suppuration  with  intracranial  compli- 
cation cited  by  Dreyfuss,  perforation  or  disease  of  the  cribri- 
form plate  was  found  in  three,  in  one  perforation  of  the  lamina 
papyracea,  in  one  the  infection  spread  by  way  of  the  orbit,  and 
in  one  no  statement  was  made  as  to  the  pathologic  condition 
present  in  the  bone.    In  the  remaining  five  there  was  no  naked- 
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eye  evidence  of  disease  of  the  lamina  cribrosa.  Four  of  the 
latter  were  acute  cases  of  sinus  suppuration,  in  which  death 
supervened  so  rapidly  that  destruction  of  the  bone  was  not 
possible;  in  them  death  resulted  from  basal  meningitis,  which 
was  well  marked  over  the  ethmoid  plate.  Unfortunately  no 
microscopic  examination  was  made  of  the  ethmoid  bone. 

Twelve  cases  of  fatal  intracranial  complication  secondary 
to  sphenoidal  sinus  suppuration  are  quoted  by  the  same  author. 
In  only  one  case,  namely  that  published  by  Ortmann,  was  a 
microscopic  examination  made  of  the  mucous  membrane  and 
osseous  wall  of  the  sphenoidal  cavity.  In  the  mucosa,  peri- 
osteum, osseous  tissue,  and  dura  mater  numerous  diplococci 
and  pus  cells  were  observed.  The  intracranial  affection  in  this 
case  was  an  extradural  abscess  in  the  sella  turcica  with  throm- 
bosis of  both  cavernous  sinuses  secondary  to  periostitis  and 
osteitis  of  the  sphenoidal  sinus.  There  was  no  evidence 
microscopically  of  lyniphatic  invasion.  The  existence  of  cav- 
ernous sinus  thrombosis  indicated  an  extension  of  the  infec- 
tion through  the  small  venous  channels  penetrating  the  bony 
wall  of  the  sphenoidal  sinus  and  opening  into  the  cavernous 
blood  space. 

In  Gerber's  classical  monograph,  "Die  Komplikationen  der 
Stirnhohlenentziindungen,"  published  in  1909,  160  cases  of 
intracranial  complication  secondary  to  frontal  sinus  inflamma- 
tion have  been  collected  and  carefully  analyzed.  Of  twenty- 
eight  cases  of  extradural  abscess,  one  reported  by  Gyselynck 
and  Mayer  was  regarded  as  probably  due  to  infection  by  way 
of  lymphatic  channels.  The  case  was  one  of  acute  frontal 
sinus  inflammation  due  to  streptococcal  infection.  The  sinus 
walls  at  the  operation  showed  no  defect.  As  the  patient  re- 
covered, proof  is  wanting  as  to  the  exact  manner  of  the  infec- 
tion. In  fifty-one  cases  of  purulent  leptomeningitis  and  fifteen 
cases  of  thrombophlebitis  none  were  ascribed  to  lymphatic 
infection.  In  only  one  of  sixty-six  cases  of  brain  abscess  was 
the  infection  regarded  as  propagated  by  the  lymphatic  vessels. 
The  case  which  was  published  by  Hoffmann  was  one  of  chronic 
bilateral  frontal  sinus  suppuration  complicated  with  abscesses 
of  streptococcal  origin  in  both  frontal  lobes.  A  perforation  of 
the  posterior  osseous  wall  was  found  in  the  right  frontal  sinus, 
but  Hoffmann  regarded  the  lymphatics  as  the  path  of  infection 
to  the  left  frontal  lobe  from  the  left  frontal  sinus.  Unfortu- 
nately no  microscopic  examination  was  made. 
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It  is  obvious,  therefore,  that  the  conclusive  proof  of  intra- 
cranial infection  by  pyogenic  organisms  from  the  nose  by  way 
of  lymphatic  vessels  requires  more  direct  evidence  than  has  yet 
been  obtained.  In  addition  to  the  cases  already  mentioned, 
others  are  recorded,  e.  g.  those  of  Huguenin,  Ogston,  and 
Warner,  in  which  to  the  naked  eye  no  bone  lesion  was  apparent, 
Ortmann's  case,  however,  demonstrates  the  fact  that  even  in 
such  instances  microscopic  examination  proves  that  the  in- 
fection will  spread  through  the  bony  walls  by  continuity  of 
inflammation;  therefore  one  is  not  justified  in  assuming  that, 
because  there  is  no  macroscopic  change  in  the  bone,  the  infec- 
tion must  in  consequence  have  spread  by  lymphatics.  In  all 
fatal  cases  of  this  kind  a  more  minute  histopatholc^c  exam- 
ination is  very  desirable. 

(b)  and  (c)  Pneumococcal  and  Influenzal  Meningitis. — It 
will  serve  our  purpose  equally  well  and  prevent  needless  repeti- 
tion if  pneumococcal  and  influenzal  meningitis  are  considered 
together.  Both  Frankel's  pneumococcus  and  Pfeiffer's  bacillus 
may  be  found  together  in  the  nasal  secretion,  and  the  latter  has 
been  found  in  a  few  cases  of  meningitis,  sometimes  alone  and 
sometimes  in  association  with  pyogenic  cocci.  PfiihU*  is  of 
the  opinion  that  in  these  cases  the  path  of  infection  to  the  brain 
is  directly  through  the  roof  of  the  nasal  cavity.  Although 
meningitis  due  to  both  of  these  organisms  may  result  from  a 
blood  infection  there  is  evidence  of  direct  meningeal  infection 
from  the  nasal,  postnasal,  and  accessor}'  nasal  cavities.  As 
proof  of  this  statement  it  is  not  necessary  to  do  more  than  cite 
a  few  illustrative  cases.  It  is  true  that  the  same  difficulty  which 
was  found  in  proving  a  lymphatic  connection  in  pyogenic  affec- 
tions is  again  encountered  here,  and  we  are  forced  to  assume 
rather  than  bring  proof  of  the  exact  pathway  of  infection, 
Weichselbaum  has  drawn  attention  to  the  possibility  of  the 
inflammation  spreading  from  the  meninges  to  the  nasal  cavi- 
ties. In  the  cases  of  primary  acute  meningoencephalitis  inves- 
tigated by  Weichselbaum^^  from  which  the  pneumococcus  was 
cultivated,  the  same  organism  was  found  in  the  nasal  accessory 
sinuses  and  middle  ear  cleft  in  four  instances.  The  examina- 
tion of  the  relative  degree  of  the  inflammation  existing  in  the 
menmges  on  the  one  hand  and  the  accessor}'  nasal  cavities  on 
the  other  forced  him  to  conclude  that  the  infection  had  spread 
from  the  nose  and  pharj'nx  by  way  of  the  sinuses  and  middle 
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ear  cleft  to  the  meninges.  The  same  author^*  has  recorded  a 
case  of  acute  leptomeningitis  and  frontal  lobe  abscess  due  to 
the  pneumococcus  in  a  young  man  suffering  from  influenza,  in 
whom  the  right  maxillary  and  frontal  sinuses  were  affected. 

It  is  regrettable  that  a  complete  examination  was  not  made 
in  Zorkendorfer's^^  case.  The  patient  was  a  woman,  aged  30, 
who  was  brought  to  the  hospital  in  an  unconscious  condition. 
Two  days  previously  she  had  suffered  from  a  rigor.  Her 
temperature  was  elevated.  She  became  comatose,  and  devel- 
oped rigidity  of  the  neck  and  paralysis  of  the  right  facial  nerve. 
Two  days  after  admission  she  died.  Postmortem  examination 
revealed  redness  and  detachment  of  the  mucous  membrane  of 
the  nasal  and  ethmoidal  cavities,  and  the  mucosa  of  the 
sphenoidal  sinuses  was  covered  with  thick  pus.  The  other 
organs  showed  no  evidence  of  disease.  There  was  a  well- 
marked  leptomeningitis  both  of  the  convexity  and  of  the  base 
of  the  brain.  Frankel's  pneumococcus  was  found  in  the 
meninges  and  in  the  pus  in  the  sphenoidal  sinuses.  Micro- 
scopic sections  demonstrated  the  piaarachnoid  infiltrated  with 
round  cells.  The  meningeal  vessels  were  filled  with  blood, 
the  leucocytes  being  increased  in  number,  in  some  places  half 
of  the  lumen  being  filled  with  dense  masses  of  the  same. 
Zorkendorfer  concluded  from  this  examination  that  the  pneu- 
mococcal immigration  did  not  take  place  by  way  of  the  blood- 
vessels, because  the  large  leucocyte  masses  within  the  blood- 
vessels were  free  from  bacteria,  whereas  the  meningeal  exudate 
was  infiltrated  with  cocci.  He  was  therefore  inclined  to  the 
•view  that  the  passage  of  the  organisms  into  the  cranial  cavity 
had  taken  place  either  by  the  lymph  channels  or  by  the  inflam- 
mation spreading  by  continuity  of  tissue  through  the  walls  of 
the  sphenoidal  sinus  to  the  membranes.  It  is  unfortunate  that 
no  histologic  examination  of  the  bone  was  made. 

Grober^*  has  recently  discussed  the  path  of  infection  in 
pneumococcal  meningitis  and  considers  that  it  may  be  by  the 
lymphatic  channels  as  well  as  by  the  blood  vessels.  He  regards 
the  lymphatic  tissue  of  the  nasopharynx  and  pharynx  as  a 
portal  of  infection  in  pneumococcal  meningitis,  the  organisms 
normally  present  in  the  nose  and  mouth  finding  ready  access 
under  pathologic  conditions.  As  regards  the  pathway  from 
the  portal  of  entrance  to  the  meninges,  he  says  further  inves- 
tigation has  yet  to  be  made.     Two  cases  bearing  upon  direct 
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infection  from  the  upper  air  passages  are  recorded  in  Grober's 
paper.  In  the  first  case,  as  the  result  of  a  fall  upon  the  occiput, 
a  fracture  of  the  base  of  the  skull  passed  through  the  root  of 
the  nose  and  the  ethmoidal  bone.  The  patient  died  without 
any  evidence  of  pneumonia.  He  discusses  the  question  as  to 
whether  the  organisms  gained  entrance  through  the  injury  to 
the  scalp  or  reached  the  meninges  from  the  nose,  and  he  de- 
cided upon  the  latter  route.  The  second  case  was  that  of  a 
child,  aged  8,  who  developed  all  the  signs  of  meningitis ;  spinal 
puncture  revealed  the  presence  of  pneumococci  in  the  cerebro- 
spinal fluid.  The  posterior  wall  of  the  pharynx,  uvula  and 
tonsils  was  markedly  inflamed  from  the  very  outset  of  the 
symptoms.  All  the  other  organs  were  healthy,  and  there  was 
no  clinical  evidence  of  pneumonia.  The  child  recovered  under 
treatment  with  Romer's  serum. 

Meningitis  due  to  Pfeiffer's  influenza  bacillus,  although  not 
common,  is  now  well  recognized.  Pfiihl^-  was  the  first  to  dem- 
onstrate the  presence  of  the  bacillus  in  the  meningeal  exudate. 
Dubois  has  collected  eleven  cases  of  meningitis  in  which  the 
bacillus  was  present,  and  many  other  cases  are  recorded.  The 
question  of  the  portal  of  entry  of  the  bacillus  influenzae  into 
the  central  nervous  system  has  been  much  discussed.  We  have 
already  referred  to  the  presence  of  the  organism  in  the  nasal 
and  accessory  cavities,  and  the  fact  that  the  common  type  of 
influenza  is  the  respiratory  one,  often  characterized  by  an 
acute  rhinitis,  would  suggest  the  nose  and  nasopharynx  as  a 
probable  portal  of  entry.  E.  Frankel  is  an  advocate  of  the 
hypothesis  that  the  bacilli  are  conveyed  by  the  lymphatics  of 
the  nasal  mucosa  through  the  cribriform  plate  directly  into 
the  cranium.  While  the  theory  is  plausible,  postmortem  evi- 
dence of  this  pathway  of  infection  is  not  satisfactory.  Ghon" 
has  reported  the  case  of  a  man  dying  of  influenzal  meningitis. 
The  mucous  membrane  of  the  nasopharynx  was  red  and 
swollen  and  covered  with  a  mucopurulent  discharge ;  in  the 
right  frontal  sinus  there  was  a  quantity  of  yellow  pus,  while 
the  m.ucous  membrane  of  the  right  antrum  was  swollen  and 
the  cavity  contained  exudation.  There  was  a  leptomeningitis 
of  the  right  cerebral  hemisphere.  The  mucosa  of  the  larynx 
and  trachea  was  also  inflamed  and  a  lobular  pneumonia  ex- 
isted. The  meningeal  exudate,  as  well  as  that  in  the  frontal 
and  maxillary  sinuses  and  in  the  nasopharynx,  contained  a 
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similar  organism,  colonies  of  which  were  identical  in  appear- 
ance to  that  of  the  bacillus  influenzae. 

Pencker,  Mya,  Cagnetto,  Cohen,  Hecht,  Langer,  James 
Ritchie,  and  others  have  reported  cases  of  meningitis  associated 
with  an  influenza-like  bacillus,  occurring  at  a  time  when  influ- 
enza did  not  exist  in  an  epidemic  form.  The  subject  is  thor- 
oughly discussed  by  Ritchie^*  and  is  referred  to  here  on  account 
of  the  possibility  of  the  meningeal  infection  being  secondary  to 
a  nasal  and  nasopharyngeal  inflammation.  The  cases  are 
apparently  sporadic,  and  young  children  are  affected.  The 
condition  is  extremely  fatal.  Although  in  some  cases  the 
meningeal  affection  has  been  part  of  a  general  pyemic  process, 
a  further  point  of  note  is  the  frequent  association  of  the  men- 
ingitis with  middle  ear  suppuration  or  with  suppuration  of  the 
frontal  or  maxillary  sinuses.  While  it  must  be  borne  in  mind, 
in  the  light  of  certain  of  the  cases  show^ing  evidence  of  a  gen- 
eral pyemia,  that  the  pus  in  these  cavities  and  in  the  meninges 
may  arise  from  some  common  source  of  infection  elsewhere 
in  the  body,  a  provisional  opinion  may  be  expressed  that  in 
many  of  them,  perhaps  in  the  majority,  the  meningitis  results 
from  the  spread  of  an  infective  condition  from  the  naso- 
pharynx. 

(d)  and  (e)  Bpidemic  Cerebrospinal  Meningitis  and  Acute 
Poliomyelitis. — These  two  diseases  of  the  central  nervous 
system  possess  certain  features  in  common  which  justify  us  in 
briefly  studying  them  together.  They  occur  both  in  epidemic 
form  and  as  sporadic  cases,  and  they  must  be  regarded  in  the 
light  of  acute  infectious  diseases.  They  attack  by  preference 
infants  and  young  children.  What  is  of  chief  importance, 
however,  in  connection  with  our  subject  is  the  fact  that  the 
virus  in  both  conditions  is  found  in  the  nasopharynx,  and  ap- 
pears to  have  a  predilection  for  invasion  of  the  nasopharyngeal 
mucous  membrane,  and  from  there  to  pass,  presumably  by  the 
lymphatic  system,  to  the  central  nerve  apparatus.  It  should  be 
pointed  out  that  Flexner  has  been  able  to  demonstrate  in  monk- 
eys the  passage  of  the  meningococcus  within  the  leucocytes 
from  the  meninges  into  the  nasopharynx,  so  that  in  cerebrospi- 
nal meningitis  the  nasopharyngeal  mucous  membrane  may  serve 
both  as  an  exit  and  as  an  entrance  for  the  organism.  In  man 
it  is  naturally  difficult  to  establish  the  former.  Although  no 
organism  has  yet  been  identified  in  the  production  of  acute 
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poliomyelitis,  Flexner  has  demonstrated  experimentally  that 
the  disease  can  be  conveyed  to  monkeys  by  inoculating  an 
emulsion  of  the  virus  from  fatal  cases  in  man;  further,  that 
the  disease  can  be  transmitted  through  a  series  of  monkeys. 
Up  to  the  present  time  investigators  have  failed  to  demonstrate 
the  virus  as  an  entity  visible  through  the  microscope. 

Cerebrospinal  Meningitis. — We  have  already  referred  to  the 
presence  of  the  meningococcus  in  the  nasopharynx  in  West's 
series  of  investigations  in  cases  of  chronic  nasopharyngeal 
catarrh,  and  many  observations  might  be  quoted  as  to  its  oc- 
currence in  the  nasopharynx,  not  only  in  those  who  have  been 
victims  of  the  disease,  but  also  in  those  who  have  been  in  con- 
tact with  patients,  and  who  must  be  regarded  as  carriers. 
Westenhoffer's  researches  and  those  of  Lingelsheim  have 
made  it  more  probable  that  the  nasal  cavities  proper  and  the 
accessory  sinuses  do  not  serve  as  the  portal  of  infection  in  the 
same  way  as  does  the  nasopharynx.  The  former^^  in  thirty 
postmortem  examinations  upon  fatal  cases  of  the  disease, 
found  the  ethmoidal  cell  labyrinths  almost  always  free  from 
inflammatory  disease.  Bacteriologic  investigation  confirms 
this,  because  in  the  secretion  from  the  nasal  vestibule  and 
anterior  part  of  the  cavities  the  meningococcus  was  seldom 
isolated,  whereas  it  was  very  frequently  found  in  the  secretion 
from  the  posterior  part  of  the  nasal  cavities  and  the  naso- 
pharynx.   Lingelsheim's  observations  are  of  a  similar  nature. 

Edmund  Meyer-*^  examined  a  number  of  children  affected 
wifh  the  disease  during  the  epidemic  in  Upper  Silesia  in  1905. 
The  nasopharynx  was  examined  during  the  early  days  of  the 
affection,  and  in  spite  of  the  difficulties  attending  posterior 
rhinoscopic  examination  well  marked  inflammatory  changes 
were  observed  in  the  nasopharynx.  Some  of  his  observations 
were  confirmed  by  postmortem  examination.  In  the  other 
organs  examined  after  death  no  changes  or  only  very  unim- 
portant ones  were  recognized.  If  the  nasopharynx  could  be 
observed  before  the  onset  of  the  meningeal  symptoms,  more 
valuable  proof  of  this  portal  of  infection  would  be  obtained. 
In  the  only  case  in  which  ]\Ieyer  observed  the  outbreak  of  the 
disease,  nasopharj'ngeal  symptoms  preceded  the  others.  Busse-^ 
has  also  given  attention  to  this  point  and  has  confirmed  the 
observations  already  made,  and  has  satisfied  himself  that  in 
the  rapidly  fatal  cases  redness  and  swelling  of  the  mucosa  with 
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excess  of  secretion  in  the  nasopharynx  existed,  while  in  the 
cases  following  a  slower  course  the  changes  in  the  mucous 
memhrane  were  more  advanced. 

If  these  facts  be  accepted,  the  question  naturally  arises  as 
to  the  pathway  of  the  organisms  to  the  meninges.  The  evi- 
dence is  somewhat  conflicting  as  to  the  part  played  by  the 
sphenoidal  sinus.  This  cavity  does  not  commence  to  develop 
until  the  third  year  of  life,  therefore  in  many  young  children, 
who  form  so  large  a  proportion  of  these  cases,  this  route  can- 
not be  considered.  Meyer  examined  cHnically  one  hundred 
cases  of  the  disease  and  was  of  the  opinion  that  the  sphenoidal 
sinuses  were  not  affected.  Westenhoffer  made  a  routine  exam- 
ination of  the  accessory  sinuses  postmortem,  and  in  the  acute 
stage  frequently  found  swelling  of  the  mucous  membrane  with 
mucoid  exudation  and  sometimes  pus  in  the  cavity.  Meyer 
made  serial  sections  of  the  nasopharyngeal  tonsil,  but  was  un- 
able to  detect  the  organism  in  the  deeper  parts.  He  only  ob-^ 
served  it  upon  the  surface.  The  frequency  of  inflammation  in 
the  middle  ear  cleft  in  cases  of  cerebrospinal  meningitis  raises 
the  question  as  to  whether  it  may  not  take  part  in  carrying  the 
infection  from  the  nasopharynx  to  the  meninges.  Hirsch  has 
pointed  out  that  in  the  early  stages  of  the  disease  patients  may 
complain  of  ear  symptoms.  The  question  arises,  therefore,  as 
to  whether  the  labyrinthine  disease  so  frequently  met  with  in 
this  affection  may  not  result  from  infection  spreading  from 
the  middle  ear  rather  than  as  a  labyrinthitis  secondary  to  the 
meningeal  inflammation,  as  has  so  long  been  held  to  be  the 
case.  In  this  as  in  the  other  forms  of  meningitis  already  dis- 
cussed the  part  played  by  lymphatic  vessels  in  the  propagation 
of  infection  is  still  open  to  further  investigation. 

Acute  Poliomyelitis.  Flexner--  believes  that  the  nasal 
mucous  membrane  serves  not  only  as  the  portal  of  infection, 
but  also  as  the  path  of  elimination  of  the  virus,  and  he  further 
considers  that  all  the  theoretical  conditions  required  to  estab- 
lish the  nasomeningeal  route  as  the  direct  one  for  infection 
have  been  supplied  by  experiment.  In  the  report  of  the  Col- 
lective Investigation  Committee  of  the  New  York  Epidemic  of 
1907,  Wickham  has  called  attention  to  the  lymphatics  as  the 
route  of  infection.  Flexner  and  Lewis  have  shown  that  the 
virus  will  travel  up  the  sheath  of  the  sciatic  nerve.  The  ques- 
tion naturally  arises,  therefore,  as  to  whether  the  infection  may 
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spread  from  the  upper  respiratory  passages  to  the  meningeal 
spaces.  Harbitz  and  Schoel  in  the  one  case  which  they  were 
able  to  examine  microscopically  could  not  find  any  evidence 
of  infection  passing  along  the  olfactory  nerves,  and  the  nasal 
and  accessory  cavities  were  normal.  Levaditi-^  was  unable  to 
inoculate  the  nasal  mucous  membrane  with  the  virus  with  any 
positive  result.  The  more  recent  observations  of  Sohier 
Bryant-*  tend  to  show  that  nasopharyngeal  catarrh  is  very 
prevalent  in  communities  in  which  poliomyehtis  exists,  while 
the  experiments  of  Osgood  and  Lercas"-^  demonstrated  that  it 
was  p.ossible  to  transmit  from  monkey  to  monkey  a  typical 
poliomyelitis  from  the  filtrate  of  the  nasopharyngeal  mucosa  of 
two  monkeys  dying  without  any  other  obvious  infection  six 
weeks  and  five  and  a  half  months  respectively  after  the  acute 
stage  of  the  disease.  In  all  probability  further  light  will  be 
thrown  upon  the  transmission  of  this  acute  infectious  disease 
in  the  immediate  future. 

(f)  Tuberculous  Meningitis. — Considerable  discussion  has 
from  time  to  time  arisen  as  to  the  part  played  by  the  nasal  and 
postnasal  cavities  as  pathways  of  infection  in  tuberculous 
meningitis.  The  existence  of  tubercle  bacilli  in  the  healthy 
nose  and  their  presence  in  adenoid  vegetations,  the  occurrence 
of  primary  nasal  tuberculosis  as  a  more  common  affection  than 
was  at  one  time  realized,  and  the  close  proximity  of  the  cavi- 
ties to  each  other  would  naturally  lead  us  to  assume  that  in- 
fection of  the  meninges  by  way  of  the  nasal  passages  might 
not  infrequently  occur.  Weigert,  indeed,  believed  that  this 
^\-as  the  usual  mode  of  infection. 

Experimental  work  upon  the  production  of  meningitis  by 
inoculating  the  nasal  mucosa  with  tubercle  bacilli  has  been 
carried  out  by  Magunna  and  Knowles  Renshaw  and  others. 
The  former  investigator'®  used  an  emulsion  of  a  culture  of 
bacilli,  in  some  cases  injecting  the  mucosa  with  a  few  drops 
by  means  of  a  Pravaz  syringe  as  far  back  in  the  nasal  cavity  as 
possible,  in  other  cases  merely  laying  a  few  drops  of  the  emul- 
sion upon  the  healthy  surface  of  the  olfactory  mucous  mem- 
brane. Of  the  twenty  guinea  pigs  thus  inoculated  six  died  of 
meningitis.  Of  the  six  cases  in  which  inflammatory  changes 
were  found  in  the  cerebral  membranes,  three  had  been  inoc- 
ulated beneath  the  mucous  membrane,  while  in  the  remaining 
three  the  surface  had  merely  been  smeared  with  the  emulsion. 
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The  animals  lived  from  sixteen  days  to  one  month  after  the 
experiment.  In  all  the  animals  the  nasal  mucous  membrane 
was  congested,  and  in  four  granulations  were  also  present.  In 
the  first  experiment  these  granulations  are  described  as  miliary 
tubercles  ;  when  examined  microscopically  no  bacilli  were  found 
in  them,  and  they  were  not  used  for  further  inoculation  experi- 
ments. In  all  the  cases  the  meninges  were  congested,  while  in 
three  granulations  were  also  found.  The  changes  were  most 
marked  at  the  anterior  part  of  the  brain,  and  in  three  of  them 
special  reference  is  made  to  the  intensity  of  the  inflammation 
in  the  region  of  the  cribriform  plate.  All  the  animals  lost 
weight. 

Knowles  Renshaw-'  infected  the  nasal  mucous  membrane  of 
guinea  pigs  with  tubercular  sputum,  the  part  of  the  nasal 
cavity  selected  being  the  superior  fossa.  In  three  it  was  intro- 
duced in  the  fluid  state  through  a  small  silver  canula,  while  in 
the  fourth  a  piece  of  dried  sputum  was  introduced  by  means 
of  a  piston  through  the  canula.  In  order  to  avoid  any  bruising 
of  the  mucous  membrane,  chloroform  was  administered  in  each 
case.  Three  animals  were  killed  on, the  twenty-seventh,  fifty- 
seventh,  and  fifty-fourth  days  respectively,  while  the  fourth 
animal  died  on  the  ninety-eighth  day.  In  none  of  these  experi- 
ments was  meningitis  produced.  Although  Magunna's  observ- 
ations supply  experimental  evidence  of  the  direct  spread  of 
inflammation  from  the  nasal  cavity  to  the  meninges,  no  proof  is 
forthcoming  as  to  the  path  of  infection,  as  apparently  the  tis- 
sues were  not  subjected  to  any  histologic  examination.  For 
the  same  reason  it  is  not  definitely  proved  in  these  experi- 
ments that  the  resulting  meningeal  infection  was  of  a  tubercu- 
lous nature.  The  anatomic  researches  of  Andre  upon  the  naso- 
meningeal  communications  show  that  the  lymphatic  network 
occupies  the  olfactory  portion  of  the  nasal  cavity,  and  is  dis- 
tributed upon  the  upper  fourth  or  third  of  the  nasal  septum 
and  external  wall  of  the  cavity.  The  extent  of  this  area  will 
doubtless  vary,  therefore,  in  dififerent  animals.  At  the  same 
time  it  might  exert  an  important  influence  upon  the  seat  of 
inoculation  in  experimental  work.  Renshaw  placed  his  tuber- 
culous material  in  the  upper  part  of  the  cavity  without  injuring 
the  mucous  membrane,  and  we  may  presume  from  this  descrip- 
tion that  the  olfactory  region  was  reached.  No  meningitis, 
however,  developed.     iNIagunna,  in  three  experiments  in  which 
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themucosa  was  injured,  passed  the  needle  of  his  syringe  to  the 
posterior  part  of  the  nasal  cavity:  also  in  three  experiments 
in  which  no  injur}-  was  inflicted  the  olfactory  mucosa  was 
smeared.  In  all  his  experiments,  however,  pathologic  changes 
in  the  meninges  of  the  anterior  cerebral  fosa  were  observed. 
In  two  experiments  carried  out  for  me  by  Dr.  J.  S.  Fraser,  in 
which  the  anterior  part  of  the  nasal  fossa  was  inoculated,  no 
meningeal  inflammation  was  set  up. 

Demme's  case-*  has  often  been  quoted  as  furnishing  evidence 
of  tuberculous  meningitis  secondary'  to  a  focus  in  the  nasal 
cavity.  The  patient  was  a  child,  aged  8  months,  without  any 
antecedent  history-  of  tuberculosis  or  syphilis.  When  4  months 
old  the  child  had  been  put  out  to  nurse  in  a  family,  the  father  of 
which  suffered  from  acute  pulmonary  tuberculosis.  When  6 
months  of  age  a  discharge  from  the  nose  was  observed  and 
examination  revealed  the  presence  of  small  ulcerated  granula- 
tions. In  the  secretion  from  the  nose  a  large  number  of  tuber- 
cle bacilli  were  found.  Without  any  apparent  cause  the  child 
developed  symptoms  of  acute  meningitis,  and  died  four  days 
afterwards.  At  the  autopsy  tuberculous  meningitis  at  the 
base  of  the  brain  was  found,  many  miliary  tubercles  being 
scattered  along  the  vessels,  especially  about  the  anterior  and 
inferior  cerebral  veins.  No  tubercle  was  observed  in  the  sub- 
stance of  the  brain  or  the  cerebellum,  no  caseous  foci  existed 
in  the  lungs,  bronchial  glands  or  other  organs,  which  were 
quite  healthy.  The  mesenteric  and  axillary-  glands  were  slightly 
swollen.  No  examination  of  the  ethmoidal  region  was  made, 
but  the  nasal  mucous  membrane  was  examined  microscopically 
by  Langhans,  who  reported  upon  the  presence  of  tubercle 
bacilli  associated  with  giant  cell  systems.  Huey-^  has  reported 
a  case  of  extensive  tuberculous  disease  of  the  left  nasal  cavity 
in  a-  patient  who  submitted  to  an  operation  for  the  removal  of 
some  of  the  tissue.  Three  weeks  later  headache,  vertigo,  fever 
with  delirium,  strabismus  and  ptosis  developed,  which  was 
followed  in  eight  days  by  coma  and  death.  No  postmortem 
was  obtained.  Clinically,  no  lesion  could  be  demonstrated  in 
the  chest.  Huey  concluded  that  the  m.eninges  had  become 
directly  infected  frcrni  the  nasal  cavit\'. 

Summary. — It  is  evident  from  the  foregoing  account  that 
the  part  which  has  been  assigned  to  lymphatic  vessels  in  carry- 
ing infection  from  the  upper  air  passages  to  the  cerebrospinal 
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cavities  is  largely  speculative,  and  that  definite  pathologic 
proof  of  the  same  is  still  wanting.  It  appears  from  the  data 
collected  that  some  writers  have  given  to  lymphatic  channels 
between  the  nasal  and  accessory  nasal  cavities  on  the  one  hand, 
and  the  central  nervous  system  on  the  other,  a  position  which 
is  hardly  justified  by  anatomic  facts  as  at  present  known.  Even 
granting  that  future  investigation  may  demonstrate  a  well- 
developed  network  of  intercommunication,  the  lymph-flow 
through  it  will  take  a  direction  from  the  brain  towards  the 
nasal  cavities  and  cervical  lymphatic  glands.  Consequently 
the  danger  of  meningeal  infection  by  such  an  avenue  from  or- 
ganisms in  the  nasal  cavities,  will  be  diminished.  The  experi- 
ments of  Flexner  already  referred  to,  that  the  meningococcus 
will  pass  from  the  meninges  into  the  nasopharynx  and  that 
the  nasopharyngeal  mucous  membrane  thus  serves  as  a  gate 
of  exit  for  the  organism,  furnish  experimental  evidence  upon 
this  point.  In  the  great  majority  of  cases  of  chronic  nasal 
suppuration  in  which  an  intracranial  complication  has  devel- 
oped, evidence  has  been  found  demonstrating  the  spread  of  the 
infection  through  disease  of  the  contiguous  bony  wall.  In 
cases  of  meningeal  infection,  however,  in  which  no  chronic 
nasal  disease  has  existed,  and  in  which  destruction  of  the  bony 
walls  has  therefore  not  been  possible,  some  other  path  of  in- 
fection must  be  looked  for.  This  may  be,  and  in  some  cases 
has  been,  definitely  shown  to  be  by  venous  channels.  It  will 
require  further  investigation,  first  along  anatomic  lines,  and 
secondly  by  careful  microscopic  examination,  both  in  experi- 
mentally induced  meningitis  and  in  fatal  cases  in  which  nasal 
and  accessory  sinus  disease  has  furnished  the  primary  focus 
of  infection,  to  prove  that  such  infection  may  take  place  by 
lymphatic  channels. 

B.      TUBERCULOUS     INFECTION     OF     THE     CERVICAL     LYMPHATIC 
GLANDS  AND  LUNGS  FROM  THE  NASAL  AND  NASO- 
PHARYNGEAL    MUCOUS     MEMBRANE. 

It  is  intended  in  this  part  of  the  subject  to  illustrate  the  re- 
lation of  the  lymphatic  system  of  the  nasal  and  postnasal 
cavities  to  other  parts  of  the  body  by  means  of  the  tubercle 
bacillus.  We  are  thus  at  once  brought  into  touch  with  the 
question  of  the  main  avenues  of  infection  of  tuberculosis, 
namely,  by  inhalation,  ingestion,  and  lymphatic  invasion.    The 
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problem  which  interests  us  is  not  so  much  one  of  aerogenic  or 
inhalation  as  opposed  to  ingestion  or  deglutition  tuberculosis,' 
but  rather  of  aerogenic  versus  lymphatic  invasion.  In  other 
words,  to  what  extent  are  the  lungs  primarily  infected  by 
inhalation  of  material  containing  tuberculous  virus,  or  in  what 
proportion  of  cases  are  they  infected  through  the  cervical 
lymphatic  system  from  inoculation  of  the  nasal  and  naso- 
pharyngeal mucous  membrane.  The  lines  along  which  research 
has  been  conducted  have  been  anatomic,  experimental,  and 
clinical,  and  it  is  our  intention  to  discuss  the  subject  in  the 
same  way. 

Anatomic  Considerations. — The  regional  lymphatics  of  the 
nose  and  nasopharynx  so  ably  worked  out  in  recent  years  by 
Most^°  may  be  briefly  summarized  here  in  order  to  make  more 
clear  the  clinical  points  which  follow.  With  the  exception  of 
a  small  area  of  mucous  membrane  in  the  anterior  part  of  the 
nasal  cavity  from  which  the  lymph  channels  pass  forwards  on 
to  the  face,  the  main  lymphatic  drainage  passes  backwards 
through  the  choanae.  The  lymphatic  vessels,  along  with  those 
from  the  nasopharynx  and  from  the  palatal  arch  and  faucial 
tonsil,  terminate  in  the  superior  deep  cer\^ical  glands,  some  of 
which  lie  along  the  internal  jugular  vein,  while  others  are 
placed  more  laterally  beneath  the  stemomastoid  muscle  and 
upon  the  anterior  scaleni  muscles.  The  lymph  flow  from  both 
these  groups  passes  into  the  inferior  deep  cervical  glands, 
which,  like  the  superior,  lie  in  two  groups,  one  placed  more 
superiorly  and  externally  in  the  supraclavicular  triangle,  the 
other  more  mesially  placed  in  relation  to  the  internal  jugular 
vein  and  common  carotid  artery  extending  behind  the  inner 
end  of  the  clavicle.  The  efferent  vessels  from  the  inferior 
deep  cervical  glands  form  a  common  lymphatic  jugular  trunk, 
which  opens  on  the  right  side  of  the  neck  into  the  teins  at  the 
junction  of  the  internal  jugular  and  subclavian  veins,  and  on 
the  left  side  into  the  terminal  bend  of  the  thoracic  duct. 

It  is  necessan,'  for  our  purpose  to  note  further  the  lymph 
flow  in  the  mediastinal  glands.  The  tracheal  and  bronchial 
glands  receive  their  afferent  vessels  from  the  mucous  mem- 
brane of  the  trachea,  the  bronchial  tubes,  and  pulmonary 
alveoli.  The  efferent  vessels  from  the  tracheobronchial  glands, 
along  with  the  majority  of  the  parietal  and  the  whole  of  the 
visceral  lymphatics  of  the  thorax,  assist  in  forming  a  broncho- 
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mediastinal  trunk,  which  terminates  like  the  jugular  trunk  in 
the  large  veins  at  the  root  of  the  neck  upon  the  right  side  and 
in  the  thoracic  duct  on  the  left  side. 

It  is  evident,  therefore,  anatomically,  that  the  lymphatic 
drainage  of  the  nose  and  nasopharynx  passes  through  the 
deep  cervical  glands  into  the  venous  circulation  at  the  root  of 
the  neck,  and  has  no  direct  communication  by  eiterent  lymph 
vessels  with  the  tracheobronchial  glands.  Similarly,  the  lymph 
from  the  tracheobronchial  glands  passes  into  the  venous  circu- 
lation, and  has  no  direct  commamication  with  the  inferior  deep 
cervical  glands.  The  supraclavicular  glands,  however,  receive 
certain  afferent  vessels  from  the  arm,  the  integuments  of  the 
pectoral  region,  and  also  from  the  mamma. 

Most  has  drawn  attention  to  the  difficulty  in  injecting  from 
the  pharynx  the  inferior  deep  cervical  glands  lying  in  the 
supraclavicular  triangle.  Lasagna^^  has  recently  confirmed 
these  observations.  He  injected  Math  colored  material  the 
superior  deep  cervical  lymphatics,  and  in  forty-one  out  of 
forty-two  cadavera  the  material  passed  into  the  large 
veins  quite  independently  both  of  the  group  of  glands 
in  the  supraclavicular  triangle  and  of  the  tracheobronchial 
glands.  While  anatomic  investigation  has  apparently  failed  to 
establish  a  direct  communication  between  the  mediastinal 
glands  and  the  deep  cervical  glands  in  the  supraclavicular  tri- 
angle, there  would  appear  to  be  clinical  evidence  to  the  con- 
trary. This  would  appear  to  be  a  suitable  place  to  refer  to 
clinical  observations  in  this  connection.  When  the  supraclav- 
icular glands  are  found  enlarged  without  any  evidence  of  the 
enlargement  of  the  superior  deep  glands  in  the  cervical  chain, 
the  attention  of  the  clinician  is  naturally  directed  to  the  thorax 
in  seeking  a  cause  for  the  enlargement  of  the  former.  The 
following  two  cases  which  have  recently  come  under  my  ob- 
servation bear  upon  this  point:  A.  S.,  aged  50,  had  suffered 
from  hoarseness  for  three  months ;  he  was  becoming  thinner, 
and  had  lost  one  and  one-half  stone  in  six  months.  He  first 
noticed  enlarged  glands  above  his  right  clavicle  three  months 
before  he  came  under  observation.  He  had  had  no  respiratory 
trouble  and  no  difficulty  in  swallowing.  The  left  vocal  cord 
was  fixed  in  the  cadaveric  position.  The  glands  above  the 
right  clavicle  were  hard  and  gave  the  impression  of  being 
malignant.     The  superior  deep  cervical  glands  were  not  en- 
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larged.  Examination  of  the  chest  revealed  an  area  of  dullness 
to  the  left  of  the  sternum;  an  X-ray  picture  showed  a  distinct 
abnormal  mediastinal  shadow.  A  diagnosis  of  malignant  dis- 
ease of  the  mediastinal  glands  was  made,  with  involvement  of 
the  left  recurrent  laryngeal  nerve. 

The  second  case  was  that  of  a  woman  who  had  had  her  right 
breast  removed  for  malignant  disease.  She  had  suffered  from 
hoarseness  for  two  and  a  half  months  before  she  came  under 
observation,  and  more  recently  she  had  noticed  enlargement  of 
the  glands  above  her  right  clavicle.  Her  left  vocal  cord  was 
fixed  in  the  cadaveric  position.  In  this  case  we  had  no  post- 
mortem information  regarding  the  condition  of  the  intra- 
thoracic organs.  While  it  might  be  argued  that  the  enlarge- 
ment of  the  right  supraclavicular  glands  was  due  to  a  second- 
ary growth  spreading  to  them  by  way  of  superficial  lymphatic 
vessels  from  the  pectoral  region,  the  associated  paralysis  of 
the  left  vocal  cord  indicated  involvement  of  the  left  recurrent 
laryngeal  nerve,  presumably  from  enlarged  glands  within  the 
thorax.  Both  cases,  therefore,  appear  to  us  to  furnish  cHnical 
evidence  of  communicating  lymphatic  vessels  between  me- 
diastinal and  cervical  glands.  It  is  possible,  therefore,  that  the 
supraclavicular  glands  may  occupy  an  intermediate  position, 
receiving  afferent  vessels  both  from  above  and  from  below. 

While  the  above  facts  represent  the  anatomic  arrangement 
of  the  lymphatic  drainage  of  the  neck  and  the  relation  of  the 
mediastinal  and  cervical  lymph  systems,  we  must  now  consider 
the  evidence  furnished  by  experimental  and  clinical  data. 
Three  propositions  have  been  put  forward  as  to  the  manner  in 
which  tubercle  bacilli  may  pass  from  the  cervical  lymphatics  to 
the  lungs  and  mediastinal  glands.  We  have,  in  the  first  place, 
that  which  is  based  upon  the  anatomic  facts  above  described, 
namely,  by  way  of  the  large  veins  to  the  right  side  of  the 
heart  and  thence  by  the  pulmonary  artery  to  the  lungs  and 
tracheobronchial  glands.  Secondly,  the  thesis  held  by  Klebs, 
Grober,  Philip,  Bacon- W'ood.  and  others  that  the  lowest  of  the 
deep  cervical  glands  infect  the  apex  of  the  lung  by  direct  ex- 
tension through  the  tissues.  Thirdly,  the  view  by  Auf recht  ^- 
and  others  that  an  anatomic  connection  exists  between  the 
cervical  and  mediastinal  glands,  so  that  infection  will  pass 
direct  from  the  former  to  the  latter  and  thence  to  the  lungs 
through  adhesion  of  the  glands  to  the  pulmonary  artery  and 
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the  entrance  of  the  bacilH  into  the  blood  stream  through  its 
wall. 

Experimental  Considerations. — Sufficient  experimental 
proof  has  been  brought  forward  by  a  number  of  observers  to 
prove  that  tubercle  bacilli  inoculated  upon  the  mucous  mem- 
brane of  the  upper  air  passages  will  infect  the  cervical  glands ; 
it  is  unnecessary  to  dwell  further  on  this  well  recognized  fact. 
Experimental  proof,  however,  as  to  the  mode  of  extension  of 
the  infection  from  these  glands  to  the  bronchial  glands  or  to 
the  lungs  is  more  difficult  to  obtain,  because  when  the  nasal 
or  nasopharyngeal  mucous  membrane  is  inoculated  with  tuber- 
culous virus  the  possibility  of  pulmonary  infection  by  inhala- 
tion cannot  be  lost  sight  of.  Consequently  the  difficulty  in 
deciding  as  to  the  part  played  by  the  cervical  glands  in  propa- 
gating the  infection  to  the  lungs  is  obvious.  The  assertion 
that  the  real  pathway  can  be  ascertained  by  noting  the  older 
and  the  more  recent  tuberculous  changes  may  be  true  in  some 
cases,  but  it  cannot  be  always  accepted  as  providing  reliable 
data  from  which  the  correct  deduction  may  be  drawn.  Thus  if 
the  cervical  glands  show  evidence  of  advanced  tubercular  dis- 
ease, while  the  changes  in  the  Ivmg  and  bronchial  glands  are  of 
a  more  recent  date,  it  would  be  natural  to  assume  that  the  in- 
fection had  spread  to  the  last  named  structures  from  the 
pharyngeal  mucous  membrane  by  way  of  the  cervical  glands. 
We  cannot,  however,  exclude  the  possibility  of  the  pulmonary 
disease  arising  by  inhalation  as  an  infection  quite  independent 
of  and  possibly  more  recently  than  that  of  the  cervical  glands. 
That  tuberculous  infection  may  take  place  by  a  twofold  portal 
of  entrance  is  illustrated  by  the  inhalation  experiments  of 
Louis  Cobbett.^^  By  spraying  an  emulsion  of  tubercle  bacilli 
in  front  of  guinea  pigs  he  found  that  when  the  animals  were 
killed  after  a  few  minutes  or  hours  the  lungs  were  found  to 
be  infected,  while  the  cervical  glands  showed  no  evidence  of 
tubercle.  On  the  other  hand,  in  seventeen  animals  similarly 
dealt  with,  which  were  allowed  to  live  from  five  to  thirty-six 
days,  sixteen  showed  pulmonary  and  bronchial  gland  tubercle, 
the  gland  infection  being  secondary  to  that  of  the  lungs.  In 
thirteen  of  the  animals  the  deep  cervical  glands  were  also  af- 
fected, their  infection  taking  place  early  in  the  course  of  the 
experiment  and  concurrently  with  the  lung  infection,  but  the 
disease  had  progressed  more  slowly  in  them,  the  bacilli  being 
few  in  number. 
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Other  difficulties  which  present  themselves  when  we  at- 
tempt to  follow  the  path  of  infection  taken  by  the  tubercle 
bacillus  are  found  in  the  fact  that  the  bacilli  may  leave  no  sign 
to  indicate  their  point  of  entr}-,  and  that  they  may  be  present  in 
the  glands  without  producing  any  histologic  evidence  of  their 
existence  there.  Thus  Bartel  and  Spieler  ^*  have  demon- 
strated, by  inoculating  animals  with  the  lymphoid  tissue  from 
the  pharynx,  that  in  11  per  cent,  of  cases  tuberculosis  could  be 
produced,  and  yet  in  none  of  the  specimens  of  tonsil  used  was 
there  any  microscopic  evidence  of  tuberculous  tissue.  Simi- 
larly, as  the  result  of  inoculating  cervical  gland  tissue  into 
animals,  tuberculosis  was  produced  in  58  per  cent  of  the  ex- 
periments, while  microscopic  evidence  of  tubercle  was  only 
found  in  45  per  cent  of  the  glands ;  the  tubercle  bacilli  were 
scanty  or  could  not  be  found.  Numerous  other  investigators 
have  carried  out  similar  experiments.  Further,  it  must  be 
remembered  that  once  the  lungs  have  become  the  seat  of  tuber- 
culous disease,  the  cervical  glands  may  be  secondarily  infected 
by  the  tubercle  laden  sputum  most  commonly  passing  through 
the  faucial  tonsils,  but  possibly  also  in  some  cases  through  the 
nasopharyngeal  lymphoid  tissue.  Again,  nasopharyngeal 
secretions  containing  bacilli  may  be  swallowed  and  the  organ- 
isms taken  up  by  the  mesenteric  lymph  glands  and  thence 
conveyed  to  other  groups  of  glands.  For  these  reasons, 
therefore,  it  may  be  difficult  to  follow  the  exact  pathway  of 
infection. 

The  experiments  of  Knowles  Renshaw^  throw  some  light 
upon  the  path  of  infection  from  the  cervical  glands  to  the 
thorax.  He  inoculated  the  surface  of  the  nasal  mucous  mem- 
brane of  seven  guinea  pigs  with  sputum  containing  tubercle 
bacilli.  In  one  group  of  animals,  four  in  number,  the  entrance 
and  the  anterior  and  lower  part  of  the  nasal  cavity  were  in- 
oculated ;  in  the  second  group  of  three  animals  the  application 
was  made  to  the  superior  and  more  posterior  part  of  the 
cavity.  In  the  former  the  animals  were  killed  from  twenty- 
eight  to  fifty-six  days  after  inoculation.  In  all  of  them  slight 
inflammatory  changes  were  observed  in  the  nasal  mucosa.  The 
respiratory  passages  were  normal ;  the  lungs  and  peribron- 
chial glands  were  unaffected ;  the  abdominal  organs  Avere 
healthy.  Evidence  of  tuberculous  disease  was  only  found  in 
the  cervical  sflands. 
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In  the  second  group,  in  which  the  more  posterior  part  of  the 
nasal  cavity  was  inoculated,  the  three  animals  lived  for  fifty- 
four,  fifty-seven,  and  ninety-eight  days  respectively.  Caseous 
material,  ulceration  of  the  mucous  membrane  and  tubercle 
bacilli  were  found  in  the  nasal  chamber  in  all  of  them.  The 
pharynx,  larynx,  and  trachea  were  tiormal.  The  lungs  showed 
extensive  tuberculous  disease,  and  the  bronchial  glands  were 
also  tuberculous.  The  cervical  glands  were  similarly  affected. 
The  liver  and  spleen  were  also  tuberculous. 

It  is  obvious  from  these  experiments  that  a  local  nasal 
tuberculosis  may  be  produced  by  merely  painting  the  mucous 
membrane  with  a  suitable  virus  and  that  the  efferent  lymphatic 
vessels  will  carry  the  infection  to  the  cervical  glands.  They 
further  demonstrate  the  fact  that  the  bronchial  glands  only 
became  infected  in  those  cases  in  which  the  lungs  were  also 
involved.  These  experimental  data  support  the  anatomic  facts 
already  detailed.  The  question  as  to  the  mode  of  infection  of 
the  lungs  requires  consideration.  Two  avenues  of  infection 
are  possible,  either  an  inhalation  tuberculosis  taking  place  pari 
passu  with  the  cervical  gland  infection  or  infection  through 
the  cervical  lymphatics  into  the  large  veins  and  right  side  of 
the  heart,  thence  to  the  lungs.  In  favor  of  the  latter  route  is 
the  character  of  the  lung  infection.  In  two  the  lungs  were 
studded  with  tuberculous  deposit,  in  the  third  there  was  "ex- 
tensive disease  of  the  lungs,''  or  to  quote  Renshaw's  own  words 
more  fully,  "the  infection  was  never  confined  to  one  or  two 
foci,  but  consisted  of  numerous  tubercles  scattered  fairly 
evenly  through  all  the  lobes  of  the  lungs."  This  description 
suggests  the  miliary  nature  of  the  pulmonary  tubercle  such  as 
would  arise  from  infection  carried  through  the  pulmonary 
artery.  Again,  the  presence  of  tubercle  in  the  liver  and  spleen 
furnishes  additional  evidence  of  the  bacilli  having  passed 
through  the  blood  circulatory  system.  Knowles  Renshaw 
considered  that  his  experiments  proved  that  the  various  or- 
gans had  been  infected  through  the  lymphatic  circulation  in 
the  following  order: — superficial  and  deep  cervical  glands, 
peribronchial  and  retrohepatic  glands,  lungs,  liver  and  spleen. 
The  experiments  seem  to  us.  however,  to  furnish  proof  of 
infection  by  the  first  of  the  three  avenues  which  we  have  de- 
scribed, and  consequently  support  the  more  direct  anatomic 
route. 
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\'allee^^  introduced  several  milligrams  of  living  tubercle 
into  the  nasopharynx  in  twelve  cattle.  In  no  case  was  pul- 
monary tuberculosis  induced.  In  four  of  the  animals,  however, 
tubercle  was  demonstrated  in  the  retropharyngeal  glands,  in 
the  cervical  and  in  the  tracheal  glands.  These  experiments 
furnish  proof  of  the  direct  passage  of  infection  from  the  naso- 
pharynx through  the  lymph  paths  to  the  cervical  glands,  but 
in  the  light  of  our  anatomic  knowledge  they  cannot  be  regard- 
ed as  demonstrating  the  further  passage  of  the  organisms 
from  the  cervical  to  the  tracheal  glands.  Even  though  the 
lungs  remained  unaffected,  some  of  the  bacilli  may  have  found 
their  way  by  inhalation  to  the  trachea,  where  an  infection  of 
the  mucous  membrane  would  give  rise  to  disease  of  the  tracheal 
glands  through  their  afferent  lymphatics. 

Clinical  and  Pathologic  Considerations.  —  The  tubercle 
bacillus  has  been  identified  by  various  obsen-ers  in  the  healthy 
nasal  cavities.  Strauss^*  was  able  to  demonstrate  its  presence 
in  persons  connected  with  hospital  life  by  inoculating  and 
infecting  guinea  pigs  with  the  nasal  mucus.  Moeller^  found 
the  bacilli  on  three  occasions  in  his  own  nose  and  also  in  the 
nasal  secretion  of  the  attendants  and  ward  maids  of  a  sanato- 
rium. Xoble  Jones^®  was  able  to  produce  tuberculous  disea.se 
in  three  animals  out  of  thirty-one  after  inoculating  them  with 
the  nasal  secretion  from  healthy  individuals.  Von  Besser  ex- 
amined eighty -one  healthy  persons  without  finding  any 
tubercle  bacilli  in  their  nasal  secretion.  That  tubercle  bacilli 
may  lodge  in  the  nasal  cavities  and  produce  a  localized  tuber- 
culous affection  of  the  mucous  membrane  is  shown  by  the 
number  of  cases  of  nasal  tuberculosis  met  with.  During  the 
last  four  years  fifty-six  cases  of  this  condition  have  come  under 
observation  in  the  Ear  and  Throat  Department  of  the  Edin- 
burgh Royal  Infirmary. 

It  is  rare  to  find  the  tubercle  bacillus  in  inflammatory  con- 
ditions of  the  accessory  sinuses.  It  was  only  occasionally 
isolated  in  our  own  observations.^  Keckwick,  Gaudier,  and 
Coakiey  have  each  recorded  a  case  of  primary  tuberculous 
infection  of  the  maxillary  sinus. 

In  the  nasopharynx,  however,  mainly  in  connection  with 
the  nasopharyngeal  tonsil,  many  investigators  have  demon- 
strated the  presence  of  tubercle  bacilli  or  changes  in  the  lym- 
phoid tissue  dependent  upon  the  bacillus.     This  evidence  has 
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been  obtained  partly  by  inoculation  experiments  and  partly  by 
histologic  examination  of  the  tissue  removed  by  operation.  I 
have  only  tabulated  the  results  obtained  in  individuals  in  whom 
there  was  no  reason  to  believe  that  tubercle  existed  else- 
where in  the  body,  consequently  all  are  cases  of  primary  infec- 
tion of  the  nasopharyngeal  tonsil.  The  percentage  of  cases 
in  which  evidence  of  tubercle  was  found  varied  from  2,  3,  4  and 

5  per  cent  to  12,  14,  16  and  20  per  cent,  giving  an  average  of 

6  per  cent  of  adenoids  harboring  tubercle. 

Cases 

Author.                            Tubercle  Examined  Per  Cent 

Pilliet    3  40  7 

Lermoyez 1  75  1 

Dieulafoy   7  35  20 

Gottstein    4  33  12 

Pluder  and  Fischer  5  32  14 

Piffl   3  100  3 

Lewin    10  200  5 

McBride  and  Logan  Turner 3  100  3 

Moure   1  40  2 

Broca 0  100 

Brindel 8  64  12 

Luzzati   0  50 

Scheibner 0  14 

Wex  7  210  3 

Hynitsch 7  180  3 

Baup 1  48  2 

Wright 0  51 

Blumer 4  85  4 

Lartigan  and  Nicoll 12  75  16 

MacFayden  and  MacConkey 0  44 

Ivens   1  35  2 

Dieulafoy,  whose  percentage  of  twenty  was  obtained  by 
inoculation  experiments,  has  been  criticised  on  the  ground 
that  the  tubercle  bacilli  might  have  been  in  the  secretion  upon 
the  surface  of  the  tissue  injected,  while  the  adenoid  mass  may 
have  been  destitute  of  any  evidence  of  tubercle.  This  possi- 
bility, however,  does  not  affect  our  thesis,  as  we  are  concerned 
only  with  the  presence  of  tubercle  in  the  nasopharyngeal  space. 
Lartigan  and  Nicoll's  results,  twelve  positive  findings  in  sev- 
enty-five specimens,  or  16  per  cent,  were  also  obtained  by 
inoculation.  In  eight  of  these  tubercle  bacilli  and  histologic 
evidence  of  tubercle  were  also  found  in  the  hardened  tissues, 
while  the  remaining  four  contained  tubercle  bacilli  without 
any  histologic  changes.  The  negative  results  of  AlacFadyen 
and  ]MacConkey  were  also  obtained  by  inoculation. 
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Having  thus  demonstrated  the  presence  of  tubercle  in  the 
lymphatic  tissue  of  the  nasopharynx,  two  illustrations  of  its 
extension  to  the  neighboring  lymphatic  glands  may  be  cited. 
These  cases  were  reported  some  years  ago.^^  A  boy.  aged  14, 
with  a  good  family  history,  healthy  looking  and  well  nourished, 
and  with  no  pulmonary  disease,  presented  a  mass  of  enlarged 
lymphatic  glands  involving  the  left  superior  deep  cervical 
chain ;  the  glands  were  matted  together  and  formed  a  swelling 
about  the  size  of  a  hen's  egg.  A  large  mass  of  adenoid  hyper- 
trophy occupied  the  nasopharynx.  The  adenoids  and  the 
hypertrophied  cervical  glands  were  removed.  Evidence  of 
tubercle  was  found  in  both  situations.  In  the  lymphatic  tissue 
of  the  nasopharynx,  tubercular  giant  cells,  endothelioid  cells 
and  areas  of  degeneration  were  found  but  no  tubercle  bacilli 
could  be  detected.  The  largest  of  the  cervical  glands  showed 
extensive  caseation,  while  the  smaller  ones  presented  numerous 
small  yellow  caseous  points.  Microscopically  numerous  giant 
cell  systems  were  observed  in  the  glands.  Nine  months  after 
the  operation  the  boy  was  in  the  best  of  health  and  there  was 
no  trace  of  any  glandular  enlargement  in  the  neck.  The  sec- 
ond case,  a  very  similar  one,  was  that  of  a  girl,  aged  11,  with 
well  marked  adenoids  and  several  enlarged  glands  in  the  deep 
cervical  chain  on  both  sides  of  the  neck.  A  history  of  sup- 
puration in  connection  w^ith  one  of  the  glands  on  the  left  side 
was  obtained  and  a  scar  bore  evidence  of  the  same.  In  the 
lymphoid  tissue  from  the  nasopharynx  histologic  appearances 
similar  to  those  described  in  the  first  case  were  observed. 

While  these  two  cases  illustrate  tuberculous  infection  of  the 
superior  deep  cervical  glands,  the  following  case  is  quoted  in 
order  to  show  that  the  infection  may  extend  down  the  glandu- 
lar chain  and  involve  the  supraclavicular  glands.  In  this  case, 
a  young  woman,  aged  20,  the  primary  infection  took  place 
through  the  faucial  tonsil,  which  was  an  enlarged  submerged 
gland,  the  nose  and  nasopharynx  presenting  a  normal  healthy 
appearance.  On  the  left  side  of  the  neck  three  slightly  en- 
larged glands  could  be  palpated  in  the  superior  deep  chain. 
Along  the  posterior  edge  of  the  sternomastoid  muscle  a  chain 
of  enlarged  glands  was  visible,  one  gland  in  the  middle  of  the 
chain  being  of  some  size.  From  the  supraclavicular  region  a 
mass  of  caseous  glands  had  been  recently  removed  by  the 
surgeon,  who  contemplated  removal  of  those  situated  higher  up 
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after  the  tonsil  had  been  enucleated.  No  evidence  of  pulmon- 
ary disease  could  be  detected.  Microscopic  examination  of  the 
left  tonsil  furnished  histologic  evidence  of  tuberculous  infec- 
tion in  the  form  of  a  few  scattered  giant  cell  areas. 

Up  to  this  point,  therefore,  no  difficulty  has  been  met  with 
either  experimentally  or  clinically  in  establishing  the  presence 
of  tubercle  bacilli  in  the  nasal  cavities  and  a  direct  continuity 
of  infection  from  the  mucous  membrane  through  the  cervical 
chain  of  glands.  The  difficulty  in  establishing  the  further  route 
of  infection  experimentally  on  account  of  the  possibility  of 
inhalation  or  even  ingestion  of  the  bacilli  has  already  been 
pointed  out.  Clinical  evidence  as  to  the  mode  of  extension 
from  the  neck  to  the  lungs  and  mediastinal  glands  presents 
greater  diffitulties,  and  even  postmortem  findings  are  not 
conclusive. 

In  connection  with  the  lymph  gland  pathway  in  the  patho- 
genesis of  pulmonary  tubercle,  Beitzke**^  has  made  some  in- 
teresting observations,  based  on  postmortem  examinations. 
He  first  points  out  that  in  children  a  descending  tuberculosis 
of  the  cervical  lymphatic  glands  is  not  uncommon.  In  thirty- 
five  cases  of  pulmonary  and  bronchial  gland  tubercle  the  cer- 
vical glands  were  found  tuberculous  in  twenty-two  and  free 
from  tubercle  in  thirteen.  In  seventeen  out  of  twenty-four 
cases  of  descending  cervical  gland  tubercle  there  was  at  the 
same  time  pulmonary  and  bronchial  gland  tuberculosis,  the 
disease  in  the  latter  organs  being  much  farther  advanced  than 
in  the  cervical  glands.  In  only  four  cases  in  the  series  it  was 
possible  that  the  lung  affection  was  secondary  to  the  cervical 
glandular  disease.  Beitzke,  as  a  result  of  his  postmortem 
researches,  came  to  the  following  conclusions :  As  the  pul- 
monary and  bronchial  gland  affection  is  usually  of  longer 
standing  and  has  made  more  progress  than  that  in  the  cervical 
glands,  the  former  have  been  infected  by  inhalation  of  the 
virus,  while  the  latter  have  become  infected  either  secondarily 
by  inoculation  with  tuberculous  sputum  through  the  tonsils  or 
independent  of  the  lung  disease  but  coexistent  with  it  and  from 
the  same  source.  Further,  that  in  the  absence  of  any  direct 
lymphatic  connection  between  the  cervical  and  bronchial 
glands,  tuberculous  infection  of  the  lungs  by  way  of  the 
cervical  glands  can  only  take  place  through  the  large  veins  and 
the  risfht  side  of  the  heart. 
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Albrecht,  from  a  study  of  one  thousand  and  sixty  tubercu- 
lous children,  has  formulated  the  view  that  the  primary  site  of 
infection  is  most  often  in  the  lung  from  inhalation.  If  there 
is  also  tuberculosis  of  the  cervical  lymphtic  glands,  it  is  sec- 
ondary to  the  pulmonary  affection,  and  it  is  either  of  an 
ascending  nature,  from  the  peribronchial  glands  upwards,  or 
descending,  from  secondary-  infection  of  the  pharynx  through 
the  sputum. 

In  looking  at  this  subject,  from  its  clinical  aspect,  we  are 
further  led  to  study  the  second  proposition,  namely,  the  infec- 
tion of  the  apex  of  the  lung  by  direct  extension  from  the  lowest 
of  the  deep  cervical  glands.  Grober  has  expressed  the  opinion 
that  when  the  supraclavicular  glands  have  become  affected 
there  is  an  extension  of  the  disease  to  the  thoracic  parietal 
l\Tnphatic  vessels.  This  is  followed  by  an  inflammatory  ex- 
udation, with  consequent  involvement  of  the  visceral  pleura 
and  apex  of  the  lung.  George  B.  Wood*^  has  expressed  the 
opinion  that  when  the  supraclavicular  glands  soften  and  a 
periadenitis  takes  place  the  neighboring  pleural  apex  becomes 
infected  by  continuity  of  tissue.  A  similar  view  is  held  by 
Philip.*-  He  suggests  that  an  analogous  condition  is  found  in 
the  passage  of  infective  material  from  the  liver  into  the  lung. 
In  connection  with  this  method  of  pulmonary  infection  James 
Ritchie*-  has  drawn  attention  to  the  possibility  of  the  tubercle 
bacilli  being  drawn  into  the  lung  by  a  process  of  suction.  If 
the  respiratory  pump  fills  the  heart  at  every  inspiration  in  con- 
sequence of  the  relief  which  is  thereby  given  to  the  elasticity 
of  the  lung,  why  should  there  not  be  a  similar  suction  process 
taking  place  from  the  lymphatics  all  around  the  lung?  He  is 
of  opinion  that  the  small  tubercles  frequently  seen  on  the 
thoracic  surface  of  the  diaphragm  in  cases  of  tubercular  peri- 
tonitis have  resulted  from  the  suction  of  the  bacilli  through  the 
diaphragm.  Consequently,  he  argues  that  a  similar  force  may 
possibly  play  the  same  part  in  connection  with  apical  infection 
from  the  deep  cervical  glands. 

The  thesis  of  Grober  and  Philip  has  been  opposed  by  Most.*' 
If  adhesions  form  between  the  deep  cervical  glands  and  the 
apex  of  the  pleura,  it  is  natural  to  expect  evidence  of  such  an 
infiltrating  process  at  postmortem  examinations  upon  patients 
dying  with  pulmonary  tuberculosis.  Most  has  been  unable  to 
find  evidence  of  the  same  at  autopsies.     In  addition  to  this 
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negative  finding,  Alost  draws  attention  to  the  fact  that  it  is 
not  common  to  find  the  cervical  lymphatic  glands  enlarged  in 
pulmonary  tubercle.  In  a  large  number  of  postmorten  exam- 
inations carried  out  in  Breslau  he  was  unable  to  find  evidence 
of  their  enlargement,  and  Abrikissoff,  who  carried  out  a  mi- 
croscopic investigation  of  the  glands,  confirmed  the  views  of 
Most  as  to  the  rarity  of  antecedent  cervical  gland  tubercle. 
Our  own  observations  on  this  point  are  entirely  clinical,  and 
are  based  upon  the  examination  of  a  large  number  of  cases  of 
laryngeal  tuberculosis  secondary  to  pulmonary  disease.  In 
these  cases  of  phthisis  pulmonalis  we  have  frequently  com- 
mented upon  the  absence  of  cervical  gland  enlargement. 

Reference  has  already  been  made  to  the  occurrence  of  tuber- 
culous disease  of  the  nasal  mucous  membrane,  and  we  have 
had  an  opportunity  of  observing  it  in  fifty-six  cases.  The  ma- 
jority of  these  cases  were  classified  as  lupus,  in  which  the 
destructive  process  is  slow,  and  in  which  tubercle  bacilli  are 
found  with  difficulty.  The  disease  which  affects  mainly  the 
anterior  part  of  the  nasal  cavity  was  often  associated  with  a 
similar  condition  of  the  mucous  membrane  of  the  soft  palate, 
fauces,  and  posterior  pharyngeal  wall,  and  in  some  cases  with 
a  similar  condition  in  the  larynx,  especially  of  the  upper  aper- 
ture. Our  object  in  referring  to  it  at  this  point  is  for  the  pur- 
pose of  drawing  attention  to  the  fact  that  the  disease  may  exist 
for  years  in  these  situations  without  any  general  systemic 
infection  taking  place.  Of  the  fifty-six  cases  investigated, 
we  know  only  of  two  in  which  pulmonary  tuberculosis  devel- 
oped. The  ages  of  the  patients  varied  from  7  to  56  years,  and 
in  many  of  them  the  disease  had  existed  for  a  great  number  of 
years,  varying  from  one  to  twenty  years.  We  have  been 
struck  further  in  these  cases  with  the  absence  of  any  marked 
enlargement  of  the  cervical  lymphatic  glands,  and  with  the 
general  good  health  enjoyed  by  these  patients.  Thus  in  a 
patient  29  years  of  age  the  nose  had  been  affected  for  twenty 
years,  yet  glandular  enlargement  was  not  observed.  Although 
the  disease  aff^ected  the  anterior  part  of  the  nasal  septum  and 
the  v'estibule,  and  consequently  lay  anteriorly  to  the  main 
lymphatic  drainage  of  the  nasal  mucous  membrane,  it  must  be 
borne  in  mind  that  the  lymphatics  from  the  anterior  part  of 
the  nasal  mucosa  pass  eventually  into  the  deep  cervical  chain 
of  glands  by  way  of  the  lymphatic  vessels  of  the  face  and  the 
submaxillary  glands.    While  many  of  these  patients  came  un- 
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der  treatment,  local  recurrence  of  the  disease  occurred  from 
time  to  time,  and  fresh  areas  of  mucous  membrane  became 
affected.  Nevertheless  the  inferior  deep  cervical  glands  did 
not  become  enlarged,  nor  did  pulmonary  tuberculosis  manifest 
itself. 

We  have  still  to  refer  to  the  third  proposition,  namely,  that 
the  cervical  glands  directly  infect  the  mediastinal  glands,  and 
that  the  bacilli  then  pass  from  the  latter  to  the  lungs  by  enter- 
ing the  blood  stream  in  the  pulmonary  artery  after  adhesion  of 
the  glands  to  the  vessel  wall.  As  already  shown,  anatomic 
injections  have  failed  to  demonstrate  any  direct  communica- 
tion between  the  cervical  and  the  bronchial  glands.  Aufrecht's 
work  in  connection  with  this  subject  cannot  be  lightly  passed 
over,  and  therefore  the  possibility  of  this  channel  of  infection 
must  be  considered. 

Summary. — In  summarizing  the  second  part  of  our  subject, 
the  connection  between  the  nasal  and  nasopharyngeal  lym- 
phatics and  the  rest  of  the  body,  as  exemplified  by  the  invasion 
of  the  tubercle  bacillus,  we  are  forced  to  the  conclusion  that 
further  investigation  and  observation  are  still  necessary.  Cer- 
tain anatomic  and  clinical  facts,  however,  must  be  regarded  as 
proved.  The  lymph  drainage  of  the  upper  air  passages  passes 
through  the  cervical  chain  of  glands  and  enters  the  large  veins 
at  the  root  of  the  neck;  further,  the  tracheobronchial  glands 
derive  their  afferent  vessels  from  the  mucous  membrane  of  the 
lower  respiratory  passages  and  pulmonary-  alveoli,  while  their 
efferent  vessels  pass  to  the  large  veins  at  the  root  of  the  neck 
and  enter  the  blood  stream.  No  efferent  vessels  have  been 
demonstrated  between  the  deep  cervical  and  the  tracheo- 
bronchial glands. 

Both  experimentally  and  clinically  it  has  been  shown  that 
tuberculous  disease  of  the  cervical  lymphatic  glands  may  be 
derived  from  infection  of  the  nasal  and  nasophar}-ngeal 
mucosa  bv  the  tubercle  bacillus.  As  to  the  manner  in  which 
the  bacilli  pass  from  the  cervical  glands  to  the  limgs  two  ex- 
planations have  been  offered:  first,  by  way  of  the  deep  efferent 
cervical  lymph  vessels  discharging  into  the  thoracic  duct  upon 
the  left  side  of  the  neck,  and  on  the  right  side  through  the 
right  lymphatic  duct  into  the  large  veins,  thence  by  the  right 
side  of  the  heart  and  pulmonary  artery  to  the  lungs ;  secondly, 
by  an  extension  of  the  inflammatory'  process  from  the  diseased 
inferior  deep  cervical  glands  directly  to  the  pleura  and  apex 
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of  the  lung.  Experimental  evidence  has  been  brought  forward 
in  support  of  the  extension  of  the  tuberculous  disease  by  the 
first  or  anatomic  pathway,  but  we  have  failed  to  bring  forward 
pathologic  postmortem  data  in  support  of  direct  extension 
from  the  cervical  glands  to  the  apex  of  the  lung. 

The  fact  that  more  than  one  portal  of  entry  exists  in  the 
upper  air  passages  increases  the  difficulty  in  estimating  the 
actual  part  played  by  the  nasal  and  nasopharyngeal  lymphatics 
in  distributing  infection.  Tubercle  bacilli  may  be  inhaled  into 
the  lungs  and  the  cervical  lymphatic  glands  may  be  secondarily 
infected  by  the  bacilli  in  the  sputum  entering  through  the 
pharyngeal  lymphoid  tissue.  Further,  infection  by  inhalation 
may  take  place  concurrently  with  infection  of  the  cervical 
glands  from  the  nasal  mucosa  derived  from  one  and  the  same 
infective  source.  Again,  the  tubercle  bacilli  may  pass  through 
the  mucous  membrane  of  the  upper  air  passages  and  the 
cervical  glands  without  leaving  any  evident  trace  of  their 
passage,  consequently  this  pathway  of  infection  may  clinically 
pass  unnoticed. 
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LIX. 

THE  EAR  AND  SOCIAL  HYGIENE.* 

By  Percy  Fridknberg^  M.  D., 

New  York. 

One  of  the  most  striking  signs  of  our  times  is  the  general 
tendency  toward  cooperation  and  correlation  of  activities, 
physical,  mental,  and  social.  This  is  reflected  in  our  medical 
science  and  art,  which  is  becoming,  more  and  more,  a  part  of 
communal  rather  than  individual  work.  While  the  good 
physician,  still  as  of  yore,  sees  his  main  task  and  duty  in  the 
relief  of  suffering  and  the  cure  of  disease,  he  is  increasingly 
interested  in  and  struggling  with  the  broader  problems  of  the 
health,  wellbeing  and  physical  and  mental  vigor  of  the  com- 
munity and  of  the  generations  to  come.  Not  only  treatment, 
prophylaxis  and  hygiene,  but  training,  education,  rational 
living,  and  the  propaganda  of  health  must  be  considered,  to- 
day, as  legitimate  spheres  of  action  for  the  physician. 

The  function  of  otology  in  this  wide  field  is  a  varied  one, 
and  part  of  the  ground,  that  relating  to  deafness,  deafmutism 
and  the  reeducation  by  lip-reading,  and  so  on,  has  been  one  of 
the  most  gratifying  chapters  in  the  history  of  modern  ped- 
agog^ics.  The  part  which  otologists  have  taken  in  this  work  is 
too  well  known  to  require  more  than  a  reference  here.  There 
are,  however,  other  fields,  which  if  less  vitally  important  eco- 
nomically, are  at  least  well  worth  considering  from  the  point 
of  view  of  social  wellbeing,  comfort,  and  ideal  civilization.  I 
am  thinking  of  the  modern  environment  and  its  possibilities, 
benign  and  beneficient,  for  the  organ  of  hearing. 

The  social  factors  in  the  etiology  of  aural  disease  and  in- 
jury, are  Avell  known.  The  industrial  evils,  the  important 
prophylactic  and  hygienic  axioms  are  common  knowledge,  at 
least  to  the  specialistic  professional.     But  one  step  still  has  to 
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be  taken,  the  transfer,  as  far  as  that  is  feasible  and  advisable, 
of  this  stock  of  knowledge  to  the  community,  its  populariza- 
tion, generalization,  and  the  formation  of  a  habit,  tradition, 
and  custom  of  good  and  pleasant  conditions  of  hearing,  and, 
indirectly,  of  speaking.  This  popularization  of  medical  knowl- 
edge is  the  last  and  most  important  step  in  its  practical  applica- 
tion. The  medical  common  sense  of  an  age  is  the  experimental 
science  of  its  predecessor.  In  this  respect  there  has  been  a 
notable  advance  in  the  last  generation,  and  today  our  com- 
munity is  well  informed  on  matters  of  current  hygiene  and 
has  applied  this  knowledge  practically  in  everyday  life,  in 
educational  and  social  and  legislative  requirements. 

The  organ  of  hearing  has  not  been  as  well  treated  in  this 
respect  as  the  organ  of  sight.  There  is  much  more  consider- 
ation for  the  eye  than  for  the  ear,  and  popular  tradition  as 
well  as  public  opinion  has  been  crystalized  into  a  recognition 
of  the  importance  of  favorable  hygienic  conditions  for  the 
preservation  of  sight  and  the  danger  of  impairment  of  vision. 
The  reason  for  this  is,  at  least  partially,  no  doubt  the  fact  that 
loss  of  sight  was  an  obvious  and  \nsible  loss,  and  this  of  course 
appealed  to  our  age.  Again,  the  loss  of  sight  renders  the  in- 
dividual helpless,  puts  him  under  the  necessity,  almost  always, 
of  having  an  attendant,  and  thus  places  two  persons,  in  many 
cases,  hors  du  combat  economically.  The  misfortune  and  the 
disadvantage  of  loss  of  hearing  is  less  obvious,  serious,  and 
pathetic,  but  scarcely  less  important.  We  have  not  yet  real- 
ized the  necessity  of  aural  comfort  and  all  this  implies  in 
omission  and  commission.  The  eye  has  "come  into  its  own," 
and  the  ccMumunity  recognizes  this  in  its  regvilation  of  illimi- 
ination,  decoration  of  buildings,  legibility  of  type,  and  so  on. 
The  eye  can  no  longer  be  insulted,  with  impunity,  by  exces- 
sive illumination  or  used  abnormally  without  calling  forth  a 
protest  from  those  who  know,  and  today  the  **man  in  the 
street"  is  one  who  knows.  Our  ears,  however,  have  no  sanctu- 
ary from  excessive  noise,  and  there  is  not  even  a  general  recog- 
nition of  the  need  of  a  haven  of  refuge,  an  understanding  of 
the  meaning  of  ear  strain.  We  are  beginning  to  reap  the  fruit 
of  persistent  effort  in  the  general  recognition  by  the  laity  of 
the  dependence  of  hearing  and  sound  ears,  largely  on  normal 
upper  respiratory  tracts,  and  of  these^^  again  largely  on  normal 
and  sufficient  breathing. 
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The  influence  on  mentality  of  hearing  and  of  its  defects  is 
well  known.  It  is  remarkable  what  a  marked  influence  on 
spirituality  and  the  social  psyche  even  slight  deafness  has,  and 
the  totally  deaf  instinctively  and  unconsciously  and  automatic- 
ally exclude  themselves  from  social  relations  and  active  inter- 
course with  the  world.  Blindness  has  no  such  sequelae.  It 
has  occurred  to  me  that  this  is  foreshadowed  and  indicated  in 
the  phylogenesis  of  the  organ  of  hearing,  which  from  the 
earliest  stages  has  been  most  intimately  connected  with  the 
cerebrum  and  has  served  to  mediate  a  specialized  sensation, 
that  of  sound  or  at  least  of  sound  vibration.  The  original 
rudimentar}'  eye,  on  the  other  hand,  was  merely  a  patch  of 
intensified  and  spatially  concentrated  heat  and  touch  sense, 
a  spot  on  the  skin  with  extra  development  which  was  rather 
more  acutely  sensitive  than  the  rest  of  the  body  covering. 

The  significance  of  hearing  for  the  safety  of  the  organism 
is  marked  in  even  lower  forms  of  animal  life.  Long  before 
the  eye  has  been  developed  sufiiciently  to  be  of  practical  ser- 
vice, actual  sound  waves  or  vibrations  without  specific  tonal 
character  are  able  to  produce  a  specific  sensation  and  thus  to 
give  a  warning  to  the  organism  possessed  of  even  a  rudi- 
mentary ear  or  otic  vesicle.  It  is  noteworthy  that  the  progres- 
sive development  of  the  organ  of  hearing  goes  hand  in  hand 
with  the  evolution  of  the  sense  of  balance  and  rhythm,  and 
with  terminal  sensory  organs  reacting  to  the  specific  stimuli 
of  motion  and  gravity.  Articulate  speech  is  formed  under  the 
control  of  this  double  function  of  sound  perception  and  rhythm 
which  latter  for  our  purposes  may  be  looked  upon  as  the  un- 
conscious or  automatic  recognition  of  the  time  element  in 
motion.  While  the  importance  of  hearing,  sensu  strictiori,  in 
the  development  of  normal  speech  is  generally  recognized.  I 
do  not  think  that  sufficient  attention  has  been  paid  to  the  sig- 
nificance of  rhythm  and  sense  of  time,  which  are  undoubtedly 
concepts  or  psychic  reactions  of  auditory  origin.  Rhythmic 
tone  vibrations  have  a  decided  and  powerful  effect  on  in- 
nervational  states,  both  as  stimuli  and  as  inhibition,  and  directly 
influence  such  basic  muscular  processes  as  respiration  and 
heart  action.  Indirectly  and  through  the  mediation  of  breath 
and  pulse  rate,  energy,  volition,  and  finally  emotion  itself  are 
affected.  It  is  generally  accepted  that  such  varying  musical 
influences  as  a  dirge,  a  military  march,  a  dance  tune,  produce 
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their  characteristic  effect,  independent  of  intellectual  process- 
es and  concepts,  by  labyrinthine  stimulation.  It  stands  to 
reason  that  this  basic  and  elemental  reaction  may  be  re- 
enforced  in  various  ways  and  most  diversely  by  the  psychic 
processes  to  which  it  gives  rise  and  may  then  appear  as  a  germ 
of  emotion,  idea,  or  conscious  volition.  The  sense  of  time  and 
of  time  measure. — what  the  Germans  call  "Zeit-mass"'  to  dis- 
tinguish it  from  the  abstract  and  pervading  continuity  which, 
like  tide,  "waits  for  no  man" — is  of  aural  origin,  and  while 
space  concepts  and  those  of  space  measure  or  size  and  dimen- 
sion are  basically  visual,  there  is  no  doubt  that  they  are  largely 
influenced  by,  and  that  their  accuracy  depends  mainly  on,  num- 
ber concepts  of  a  fundamentally  aural  origin.  The  aural 
coefficient  or  factor  in  the  mechanism  of  speech  has  been 
referred  to.  I  believe  that  there  is  a  similar  relation  to  written 
or  pictured  language  and  to  the  formation  of  the  alphabet. 
Briefly  stated,  my  theory  is  that  the  specific  sounds  of  letters 
(or  possibly,  at  first,  of  characteristic  syllables  or  monosyllabic 
words)  were  produced  as  a  result  of,  one  might  almost  say,  in 
the  course  of  descriptive  and  illustrative  mouth  and  lip  posi- 
tions, which  latter  themselves  had  a  specific  meaning  when  in- 
terpreted by  vision.  The  sound  itself  had,  originally,  no  sig- 
nificance for  understanding  whatsoever,  but  was,  one  might 
say,  a  byproduct.  This  invariable  accompaniment,  however, 
had  its  value  and  an  even  more  wide  application  than  the  visual 
component,  as,  for  instance,  in  darkness  or  at  a  distance,  and 
in  the  course  of  time  the  invariable  sound-accompaniment  of 
the  mouth  position  was  taken  at  its  face  valuation  for  the 
symbol  and,  indirectly,  the  equivalent  of  the  letter,  sound,  or 
syllable.  In  the  reeducation  of  the  deafmute  by  lip  reading,  it 
seems  to  me,  we  are  retracing  this  old,  old  road  on  which  pre- 
historic man  traveled  in  forming  his  speech  and  language. 
Speech  brings  up  the  topic  of  diction  and  enunciation,  and  the 
value  of  a  good  ear  and  a  voice  which  does  not  offend.  A 
pleasant  voice  is  almost  as  important,  socially  and  economically, 
as  a  sense  of  melody  and  pitch  and  rhythm,  and  given  the 
anatomic  requisite  of  normal  sound  producing  organs,  the 
good  ear  will  almost  invariably  be  found  to  be  associated  with 
a  good  voice.  To  preserve  and  develop  normal  hearing  and 
speech,  to  prevent  aural  disease,  inferiority  or  abuse,  is  the  aim 
of  conservative  otology. 
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The  bearing  of  a  normal  upper  air  passage  and  the  deleteri- 
ous influence  of  abnormalities  of  nose  and  nasopharynx  is  an 
old  story,  merely  touched  on,  en  passant.  There  are  other 
factors  of  modern  life  which  tend  tO'  injure  the  ear  and  hear- 
ing, such  as  unnecessary  noises  and  the  din  of  traffic  which 
blunt  the  hearing  and,  more  important,  cause  a  loud,  shriek- 
ing voice.  Dusty,  gasoline  filled  atmosphere,  causing  chronic 
nasopharyngeal  afiFections.  Lack  of  respect  for  organ  of 
speech  and  hearing,  and  no  insistence  on  agreeable  modulation 
or  low,  soft  voice  in  children.  Defective  teachers  and  teach- 
ing. We  are  gradually  recognizing  the  economic  importance 
of  vision  and  indirectly  of  adequate  and  proper  illumination  in 
factories,  schools,  tenements,  but  hearing  is  still  left  to  its  own 
devices.  There  is  need  of  a  crusade  against  unnecessary  noise 
and  of  a  campaign  for  fair  speech.  I  shall  merely  mention  the 
industrial  aspect  of  aurally  dangerous  trades,  sports,  and  hab- 
its; the  influence  on  hearing  of  environment,  altitude,  and  bar- 
ometric pressure,  of  inheritance  and  hardness  of  hearing, 
syphilis  and  the  ear,  tuberculosis,  and  the  diseases  of  childhood 
which  so  often  lead  to  grave  afifections  of  the  ear  and  jeopardize 
not  onlv  audition  but  life  itself. 
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THE  RELATION   OF   AGE  TO  TONSILLAR 

IXFECTIOX.* 

By  Harry  A.  P.arxes.  M.  D., 
Boston. 

In  the  following  paper  I  have  attempted  to  explain,  on 
pure'y  histologic  grounds,  the  reasons  that  the  tonsil  of  the 
infant  under  one  year  of  age  and  the  tonsil  of  the  adult  give 
rise  to  fewer  infections  relatively  than  the  tonsil  of  child- 
hood. In  doing  this  I  have  dwelt  largely  upon  the  changes 
of  lymphoid  activity  with  age  and  their  effect  upon  the  his- 
tologic structure  of  the  crypt. 

The  crypts  of  the  tonsil  are  developed  as  invaginations  of 
faucial  epithelium  which  push  their  way  into  the  mesoderm 
in  the  form  of  solid  buds  and  are  transformed  into  crj-pts  by 
a  separation  and  comification  of  their  central  cells  which 
form  a  core  and  are  expelled  into  the  faucial  cavity.  The 
first  of  these  buds  begins  to  be  developed  about  the  fourth 
month  of  fetal  life :  but  new  buds  continue  to  be  formed,  not 
only  during  the  remainder  of  the  fetal  life,  but  throughout 
the  first  year  of  infancy.  Up  to  the  end  of  this  period,  then, 
we  find  crypts  in  all  stages  of  development — solid  epithelial 
bud^  in  which  no  line  of  demarkation  between  the  central  and 
outer  cells  is  seen :  buds  in  which  the  central  core  has  been 
formed  but  not  expelled:  and  lastly  fully  developed  crypts. 

The  above  change  in  the  cryptic  epithelium  is  intrinsic  in 
character.  Another  change,  of  an  extrinsic  nature,  begins  to 
take  place  shortly  after  birth,  and  is  due  entirely  to  the  action 
of  lymphoid  cells  upon  the  epithelium.  At  birth  the  lymphoid 
tissue  of  the  tonsil  is  small  in  amoimt  and  not  specially  active. 
Xo  follicles  are  present.  A  few'  lymphocytes  may  be  seen 
wandering  through  the  epithelium  of  the  crypts,  which  at  this 
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time  is  much  like  the  surface  epithehum,  i.  e.,  it  is  of  the  strat- 
ified squamous  variety,  many  layers  in  thickness,  compact,  and 
with  a  perfectly  definite  basal  outline,  unbroken  by  the  sur- 
rounding lymphoid  tissue.  At  about  the  fourth  month  of 
infancy  the  lymphoid  follicles  with  their  germinal  centers 
begin  to  show  distinctly ;  vast  numbers  of  lymphocytes  are 
produced,  and  a  correspondingly  large  number  of  them  find 
their  way  into  the  cryptic  epithelium  and  profoundly  modify 
its  character.  First  the  basal  outline  of  the  epithelium  be- 
comes obscured,  and  it  is  difficult  to  tell  where  the  lymphoid 
tissue  ends  and  the  epithelium  begins.  ]\Iasses  of  lympho- 
cytes press  outward  toward  the  cryptic  cavity,  and  separate  the 
lower  layers  of  epithelial  cells  from  each  other,  so  that  they 
appear  as  more  or  less  isolated  epithelial  fingers  extending 
from  the  surface  of  the  crypt  into  the  lymphoid  tissue.  (Fig- 
ure 6.)  In  places  these  fingers  disappear  altogether,  being 
either  absorbed  by  pressure  of  lymphoid  cells,-  or  masked  by 
the  large  numbers  of  them.  As  an  end  result  of  this  process, 
we  have  left  only  a  very  thin  film  of  intact  epithelium,  two  or 
three  cells  in  thickness,  lining  the  cryptic  cavity.  (Figures  2, 
3,  4,  5,  and  6.) 

This  action  of  the  lymphoid  cells  upon  the  epithelium  of 
the  crypts  seems  not  to  be  due  to  any  inherent  power  of  mo- 
tion of  the  lymphocytes,  though  they  possess  that  power  to 
a  limited  degree,  but  purely  to  the  pressure  of  numbers.  The 
surface  epithelium  remains  practically  unaltered  by  this  press- 
ure, as  it  is  able  to  expand  outward;  consequently  it  is  almost 
always  found  intact.  But  the  epithehum  of  the  crypt,  caught 
between  more  or  less  pressure  on  all  sides,  suffers  as  described 
above. 

At  just  what  age  this  epithelial  degeneration  reaches  its 
maximum  it  is  impossible  to  say,  though  after  the  first  year 
and  a  half  of  life  it  is  usually  well  advanced.  Throughout 
childhood  it  remains  essentially  the  same.  At  an  uncertain 
age,  which  we  may  arbitrarily  place  at  puberty,  a  general  de- 
crease in  activity  occurs  in  the  lymphoid  tissues  of  the  fauces 
and  pharynx.  With  this  decreased  activity  in  the  tonsil  a 
certain  amount  of  regeneration  of  the  cryptic  epithelium  takes 
place.  As  the  lymphoid  follicles  with  their  germinal  centers 
become  less  numerous  and  less  active,  the  number  of  lympho- 
cytes is  correspondingly  reduced,  and  pressure  on  the  crypts 
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is  lessened;  the  isolated  fragments  of  epithelium  are  allo\yed 
to  fall  together  and  a  somewhat  irregular  thickening  takes 
place.  It  is  almost  never  uniform,  however,  and  in  places 
often  does  not  occur  at  all.  But  the  average  unhypertrophled 
tonsil  of  the  adult  has  a  cryptic  epithelium  which  nearly  ap- 
proaches the  infantile  or  surface  type.     (Figure  7.) 

Turning  now  to  the  clinical  bearing  of  these  facts,  we  may 
consider  what  the  chances  of  infection  may  be  in  each  of  the 
types  of  tonsil  described.  It  must  be  borne  in  mind  tliat  the 
tonsil  does  not  always  correspond  in  type  with  the  age  of  the 
individual,  ^lany  tonsils  of  the  adult  have  all  the  character- 
istics of  the  tonsil  of  childhood,  and  sometimes  the  infant  tonsil' 
shows  a  precocious  development  which  places  it  in  the  child- 
hood group.  The  histologic  structure  of  the  average  tonsil, 
however,  corresponds  to  the  age  of  the  individual. 

Those  cellular  or  chemical  forces  of  immunity  which  go 
under  the  general  name  of  individual  resistance  will  be  dis- 
regarded here.  Important  as  they  are  in  deciding  the  question 
of  infection  or  noninfection.  they  act  quite  independent  of 
structural  conditions. 

The  tonsil  of  the  infant  of  one  year  and  under  seems  to  ofifer 
little  chance  for  infection.  The  immature  crypts,  either  in 
the  form  of  solid  buds,  or  with  the  central  core  formed  but 
not  expelled,  are  practically  impervious  to  bacteria.  The  fully 
formed  crypts  with  their  intact  epithelium  would  seem  to  be 
almost  equally  so.  Even  with  a  vulnerable  epitheHum,  infec- 
tion would  not  be  likely  to  occur,  as  the  amount  of  cryptic  de- 
bris at  this  age  is  small,  and  in  consequence  bacteria  are  prob- 
ably comparatively  few  in  number.  The  reason  for  this  slight 
amount  of  debris  in  the  crypts,  may  be  that  the  number  of 
iympiiocytes  passing  through  the  epithelium,  which  cells  make 
up  the  greater  part  of  the  cheesy  masses  found  in  the  tonsillar 
crypts  of  childhood,  is  small;  that  cryptic  debris  is  not  likely 
to  be  retained  for  any  length  of  time,  since  the  pressure  on 
the  cryptic  walls  due  to  lymphoid  activity  is  slight,  and  in  con- 
sequence  good  drainage  is  the  rule. 

In  the  tonsil  of  childhood  we  find  a  condition  which,  if  it 
had  been  specially  devised  for  the  purpose  of  creating  infec- 
tions, could  hardly  be  improved.  With  the  great  increase  of 
lymphoid  activity  after  the  first  year  of  life,  the  pressure  on 
the  walls  of  the  crypts  must  be  considerable;  it  is  likely,  also. 
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that  it  is  not  uniform  but  greatest  opposite  the  follicles.  The 
result  is  that  drainage  becomes  imperfect,  retention  of  cellular 
debris  follows,  irregular  dilatation  of  the  crypts  occurs,  and 
pockets  are  formed  by  the  backing  up  of  the  cryptic  contents, 
which  decompose  and  make  perfect  nesting  places  for  bacteria 
of  all  sorts  which  may  enter  from  the  faucial  cavity.  Add  to 
this  the  feeble  and  degenerated  structure  of  the  cryptic  epi- 
thelium at  this  age,  and  the  wonder  is,  not  that  infection  occurs 
often,  but  that  any  tonsils  escape  it. 

The  tonsil  of  the  adult  is  a  very  uncertain  quantity,  both  as 
regards  its  structure  and  its  proneness  to  infection.  Often  it 
cannot  be  distinguished  from  the  tonsil  of  childhood,  in  which 
case  it  is  as  open  to  infection  as  the  latter ;  indeed,  it  may  more 
properly  be  looked  upon  as  a  young  tonsil  persisting  in  the 
adult,  than  as  an  adult  tonsil.  The  average  tonsil  of  the  adult, 
however,  has  undergone  to  a  more  or  less  marked  degree  those 
changes  in  lymphoid  tissue  and  epithelium  already  described. 
Cryptic  retention  is  rendered  less  likely,  in  part  by  the  dimin- 
ished pressure  of  lymphoid  tissue  on  the  sides  of  the  crypts  and 
their  consequent  better  drainage ;  in  part  also  to  the  decrease 
in  the  number  of  lymphocytes  which  find  their  way  into  the 
cryptic  cavities  and  are  retained  as  debris.  The  thickening  of 
the  epithelial  lining  of  the  crypts,  spite  of  its  lack  of  uniform- 
itv,  probably  exercises  a  marked  influence  in  preventing  the 
passage  of  bacteria  into  the  deeper  tissues. 

213  Beacon  Street. 


FIGURE   I. 

Tonsil  of  infant,  age  six  months.  (X  15.)  Lymphoid  tissue  diffuse,  with 
only  slight  suggestion  of  follicle  formation  near  lower  crypt  on  left.  Cryptic 
epithelium  intact.  The  two  crypts  on  the  right  are  still  in  the  developmental 
etage,  having  central  cores  formed  but  not  expelled. 


FIGURE   II. 


Tonsil  of  infant,  age  eleven  months.  (X  12%.)  Lymphoid  tissue  beginning  tc 
show  activity.  Follicles  with  germinal  centers  are  fairly  numerous,  though  they  dc 
not  show  as  distinctly  as  in  older  tonsils.  Crypts  are  in  all  stages  of  development. 
Cryptic  epithelium  for  the  most  part  intact.  The  two  large  crypts  in  the  upper  right 
quadrant  show  marked  degeneration  of  the  epithelium. 


V. 


^ 


FIGURE  III. 

Field  from  Figure  II.      (X  29  1/6.)      Shows  follicle  formation  and  degenerative 
changes  in  the  epithelium. 


FIGURE    IV. 

Field  from  Figure  II.      (X  66  2/3.)      Epithelium  of  crypt  on  left  nearly  intact. 
The  crypt  on  the  right  shov.s  extensive  epithelial  degeneration. 


FIGURE    V. 

Tonsil  of  child,  age  six  years.  (X  66  2/3.)  This  section  is  typical  of  the  tonsil 
of  childhood.  L«ymphoid  tissue  very  active.  Follicles  with  germinal  centers  nu- 
merous and  distinct.  Cryptic  epithelium  reduced  to  a  film:  though  in  places  it  may 
be  seen  extending  somewhat  deeper  below  the  surface,  as  shown  in  Figure  VI. 


FIGURE    VI 


A  portion  of  the  epithelium  of  the  crypt  shown  in  Figure  V.  (X  566  2/3.) 
Shows  the  ragged  fingers  of  epithelium  extending  below  the  surface  into  the  lymphoid 
tissue. 


FIGURE   VII. 

Typical  field  from  regressive  tonsil  of  the  adult, 
inactive.      Cryptic  epithelium  fairly  uniformly  thick. 


(X66  2/3.)      Lymphoid  tissue 


LXI. 

CARTILAGIXOUS   TUMORS   OF   THE  LARYNX. 

By  James  J.  Carroll,  A.  M.,  M.  D., 

Baltimore. 

On  the  first  day  of  April,  1834.  a  pale,  emaciated  laborer, 
38  years  old,  was  received  in  the  medical  department  of  the 
Charite  in  Berlin.  He  had  been  suffering  for  a  long  time  with 
cough  and  expectoration,  was  unconscious  upon  admittance 
to  the  hospital,  and  died  an  hour  after  his  arrival.  At  the 
autopsy  the  following  morning  it  was  found  that  the  primary 
cause  of  death  was  a  cartilaginous  growth,  the  size  of  a  wal- 
nut, filling  the  cavity  of  the  larynx.  This  case  was  reported 
by  Prof.  Froriep  in  the  Medizinische  Zeitting,  September  17. 
1834.^  It  was  abstracted  the  following  year  in  the  Jahrhiichcr 
der  In-iind  AusUindischcn  Gesammtcn  Medizin,-  and  also  in 
the  Duhlin  Journal  of  Medical  and  Chemical  Science.^  In 
1837  it  was  cited  by  Ryland  in  a  treatise  on  the  Diseases  and 
Injuries  of  the  Larynx  and  Trachea.*  Froriep's  case  has  gen- 
erally been  regarded  as  the  first  authentic  observation  of  car- 
tilaginous tumor  of  the  larynx,  although  Macilwain  published 
in  the  Edinburgh  Medical  and  Surgical  Journal  of  183P  a  case 
of  a  woman,  between  50  and  60  years  of  age,  dying  from  suffo- 
cation, whose  larynx  at  autopsy  contained  a  growth  strongly 
resembling  a  cartilaginous  tumor. 

In  these  two  instances  the  true  condition  was  discovered 
only  after  death.  It  is  easily  intelligible  that  the  diagnosis  of 
internal  laryngeal  tumors  was  well-nigh  impossible  before  the 
use  of  the  larjngoscope.  After  its  discovery  by  Garcia  and 
its  introduction  into  practice  by  Tiirch  and  Czermak  in  1858 
and  1859,  the  number  of  diagnosticated  tumors  of  the  larynx 
increased  rapidly,  so  that  in  1889  Semon  was  able  to  collect 
from  various  sources  10,747  benign  tumors  of  the  larynx. 
How  many  of  these  were  cartilaginous  is  not  stated,  but  we 
may  be  sure,  judging  from  subsequent  complications,  they 
were  verv  few. 
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In  the  early  part  of  1900  Alexander  published  in  the  Archiv 
fill'-  Larymgologie'^  a  most  exhaustive  and  very  authoritative 
treatise  on  cartilaginous  tumors  of  the  larynx.  He  reviewed 
most  carefully  the  previous  literature  upon  the  subject,  and 
together  with  his  own  cited  26  cases.  So  thorough  was  Alex- 
ander's work,  that  it  seemed  superfluous  on  my  part  to  go 
over  the  ground  covered  by  him.  Consequently  I  have  con- 
fined myself  to  publications  since  Alexander's  article,  and  my 
search  through  English,  German,  and  French  literature  was 
rewarded  by  finding  the  following  cases : 

1.  Witte"  in  1900  published  in  the  Archiv  fiir  Larytigologie 
two  cases  of  ecchondrosis  of  the  arytenoid,  which  he  accident- 
ally came  upon  in  the  University  Ear  and  Throat  Clinic  of 
Rostock.  The  first  was  a  man  of  45  years,  who  had  upon  the 
anterior  side  of  each  arytenoid  a  small,  round  growth,  meas- 
uring about  6  mm.  long  for  the  right  and  about  4  mm.  long 
for  the  left.  The  tumors  caused  absolutely  no  symptoms  and 
were  unchanged  in  size  after  five  years  of  observation. 

2.  Witte's  second  case  was  a  man  34  years  old,  w^ho  had  a 
small  round,  hard  tumor  on  the  inner  side  of  the  left  aryte- 
noid, about  4  mm.  long  and  covered  with  normal  mucous 
membrane.  The  patient  suffered  no  inconvenience  from  the 
growth  and  no  treatment  was  given. 

3.  In  the  81st  volume  of  the  Annates  dc  la  societe  de  med- 
icine de  Gand,  P.  van  Eeckhaute^  reported  a  case  of  enchon- 
droma  of  the  larynx  in  a  man  35  years  old,  who  had  suffered 
with  hoarseness  and  cough  for  six  months  following  influenza. 
Hoarseness  gradually  gave  way  to  aphonia.  Patient's  larynx 
was  slightly  painful.  Under  the  right  cord  anteriorly  was  a 
tumor,  size  of  a  pea,  growing  from  the  cricoid.  The  growth 
was  attached  by  a  slender  pedicle,  immobile  and  looked  like  a 
small  cyst.  Several  attempts  at  removal  with  snare  were  un- 
successful. It  was  finally  removed  piece  by  piece  with  cutting 
forceps  by  the  endolaryngeal  route.  Patient  recovered  with 
restoration  of  normal  voice.  Xo  histologic  examination  of  the 
tumor  was  made. 

4.  March  18,  1904,  Borger^  presented  to  the  Laryngo- 
logische  Gesellschaft  of  Berlin  a  man,  59  years  of  age,  who 
was  suffering  with  dyspnea.  He  had  been  hoarse  for  two 
years  and  had  difficult  and  painful  deglutition  for  five  years. 
Laryngoscopic  examination  showed  a  large,  hard   subglottic 
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tumor,  which  hid  the  entrance  to  tlie  trachea  except  for  a 
small  space  anteriorly.  Diagnosis  of  chondroma  was  made. 
Total  extirpation  of  the  larj'nx  was  performed  by  v.  Berg- 
mann,  March  23,  1904,  and  on  the  following  day  Prof.  Frankel 
exhibited  the  specimen  before  the  Berliner  medizinsche  Ge- 
sellschaft,  which  showed  that  the  plate  of  the  cricoid  had  been 
perforated  by  the  tumor.  After  the  operation  patient  did  well 
for  ten  days.  He  suddenly  collapsed  on  the  eleventh  day  and 
died  on  the  twelfth.  The  chief  findings  at  autopsy  were  a 
fresh  purulent  peritonitis  and  a  beginning  hemorrhagic  nephri- 
tis. 

5.  In  the  Berliner  klinische  W ocJfenschrift  for  1906,  Alex- 
ander'" reported  a  case  of  enchondroma  of  the  larynx  in  a 
man  53  years  old,  who  had  for  three  months  on  the  right  side 
of  the  thyroid  cartilage  exteriorly  a  round  mass,  the  size  of  a 
small  appk,  which  though  generally  hard  was  soft  in  places 
and  painful  on  pressure.  Nothing  abnormal  was  seen  in  the 
lar}nx  by  the  laryngoscope.  As  the  patient  had  no  trouble 
with  breathing  and  no  hoarseness,  the  author  tried  Roentgen 
rays  temporarily,  though  he  expected  an  extirpation  of  the 
larynx  to  be  done  eventually.  Slight  reduction  in  the  size  of 
the  timior  was  noticed  after  fourteen  days  of  treatment. 

6.  In  the  54th  volume  of  the  Miinch.  med.  Wochensch., 
Hartleib'^  published  a  case  of  enchondroma  of  the  larynx  in 
a  man  45  years  old,  who  had  had  increasing  dyspnea  for  sev- 
eral months.  Laryngoscope  showed  a  large  tumor  with  broad 
base  on  the  left  and  posterior  walls  of  the  larynx  attached  to 
the  thyroid  cartilage  and  overhanging  the  cricoid.  Tumor 
was  hard,  smooth,  covered  with  normal  mucous  membrane  and 
filled  nearly  the  entire  larynx.  Its  removal  was  accomplished 
by  approaching  it  exteriorly  on  the  side,  freeing  the  larynx 
well  from  surrounding  structures,  then  shelling  the  mass  out 
with  a  curette  submucously  without  entering. the  cavity  of  the 
larynx.  Patient  recovered,  but  with  a  posticus  paralysis  on 
account  of  which  a  certain  amount  of  dyspnea  continued.  Mi- 
croscopic examination  of  the  neoplasm  confirmed  the  clinical 
diagnosis. 

7.  Landwehrmann'-  in  the  59th  volume  of  the  Zeitschrift 
fiir  Ohrenheilkunde  reported  a  case  of  ecchondrosis  of  the 
arytenoid  in  a  woman  28  years  old  who  had  been  hoarse  for 
two  years.    A  smaH  hard  growth  was  found  on  the  right  cord 
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jx)steriorly.  A  paralysis  of  the  internus  was  present.  Tumor 
was  removed  with  double  curette  and  found  by  the  microscope 
to  consist  of  cartilage.  Patient  recovered  with  improvement 
of  the  voice  but  not  clear  speech.  Paralysis  of  the  internus 
remained  unchanged. 

8.  In  1909  Don  Mansfield^"  published  a  very  instructive 
article  on  cartilaginous  tumors  of  the  larynx  in  the  Archivfur 
Laryngologie.  Besides  referring  to  eight  cases  found  in  lit- 
erature since  1900,  the  author  described  in  detail  a  case  of 
myxomatous  chondroma  of  the  larynx  which  came  under  his 
observation.  Patient  was  a  healthy  man  of  50  years,  who  had 
difficult  breathing  for  two  years,  slight  pain  upon  swallowing, 
and  hoarseness.  Laryngoscopic  examination  showed  a  nar- 
rowing of  the  glottis,  swelhng  of  the  subglottic  mucous  mem- 
brane, especially  posteriorly,  and  an  irregular  mass  occupying 
the  posterior  wall  and  sides  of  the  larynx.  The  neoplasm  grew 
from  the  cricoid  cartilage  and  was  somewhat  lobulated,  some 
of  the  lobules  being  hard,  others  soft.  Its  removal  was  effect- 
ed by  an  extensive  external  operation.  When  the  tumor  was 
curetted  away  the  plate  of  the  cricoid  was  found  perforated 
down  to  the  muscular  wall  of  the  esophagus.  Shortly  after 
recovering  from  the  anesthetic,  patient  complained  of  severe 
pain  in  the  chest  and  died  about  twenty  hours  after  the 
operation. 

9.  In  the  Journal  dc  Medicine  de  Bordeaux  of  January. 
1910,  Moure  and  Daure^^  published  a  case  of  enchondroma  of 
the  larynx  in  a  healthy  man  62  years  old  who  had  noticed  an 
alteration  of  the  voice  for  six  years,  hoarseness  for  two  and 
one-half  years,  and  dyspnea  for  two  years.  There  was  a  hard, 
globular -swelling  on  the  left  side  of  the  larynx  externally. 
Laryngoscope  showed  a  smooth,  round  tumor  about  the  size 
of  a  mandarin,  hiding  the  greater  part  of  the  laryngeal  cavity 
and  extending  up  into  the  pharynx.  Preceded  by  tracheotomy, 
operation  of  thyrotomy  together  with  incision  of  the  thyrohyoid 
membrane  was  done  under  cocain.  Tumor  grew  from  the  poste- 
rior surface  of  the  cricoid  and  was  removed  with  scissors.  As  it 
was  too  large  to  escape  by  the  external  wound,  it  was  forced 
into  the  mouth  and  expelled  by  the  patient.  Recovery  fol- 
lowed, but  the  ultimate  effect  upon  the  voice  and  respiration 
was  not  given.  Histologic  examination  confirmed  the  diagno- 
sis. 


CARTILAGINOUS   TUMORS   OF  THE   LARYNX.  811 

To  the  foregoing  I  would  like  to  record  a  similar  case  which 
came  under  my  observation  in  October,  1907,  and  which  has 
not  been  previously  published. 

L.  J.  T..  white,  single,  34  years  old.  a  railroad  engineer,  had 
always  enjoyed  good  health  until  he  contracted  lues  in  190+ 
and  had  both  primary  and  secondary  lesions.  Patient  took 
antisyphilitic  treatment  for  a  year,  after  which  he  stopped  the 
medicine  because  he  was  free  from  symptoms.  Four  months 
before  coming  under  observation  patient  began  to  get  hoarse, 
the  hoarseness  gradually  giving  way  to  aphonia.  About  a 
month  after  the  hoarseness  came  on  he  began  to  have  some 
difficulty  in  breathing,  and  two  months  later  he  noticed  an  en- 
largement of  his  throat  in  the  region  of  the  larynx.  He  came 
to  St.  Joseph's  Hospital.  October  26,  1907,  to  find  out  the  cause 
of  his  hoarseness.  Examination  showed  the  patient  to  be  in 
excellent  physical  condition,  all  organs  normal  except  the 
larynx.  He  was  aphonic  and  had  some  difficulty  in  breathing, 
which  was  aggravated  by  the  recumbent  position  and  by 
walking.  He  had  a  short,  quick,  metallic  cough,  which  was 
made  worse  by  lying  down.  There  was  no  difficulty  nor  pain 
upon  swallowing.  Exteriorly  there  was  a  swelling  over  the 
thyroid  cartilage  on  the  left  side.  No  glandular  enlargements 
were  felt  in  the  neck.  Laryngoscope  showed  a  large  rose 
colored  subglottic  tumor.  Its  surface  was  even,  smooth,  clean, 
and  free  from  ulceration.  It  lay  just  under  the  vocal  cords, 
attached  loosely  to  the  under  surface  of  the  posterior  half  of 
the  right  cord  and  firmly  connected  with  the  posterior  two- 
thirds  of  the  left  cord.  The  apex  was  free,  rounded,  and  came 
within  5  or  6  mm.  of  touching  the  anterior  wall  below  the 
commissure.  The  base  was  attached  to  the  posterior  wall  and 
to  a  slight  degree  to  the  lateral  walls.  The  right  cord  was 
congested  and  moved  pretty  freely  but  not  entirely  to  the  mid- 
dle line.  The  anterior  third  of  the  left  cord  was  free  from 
congestion  but  the  cord  itself  was  fixed  to  the  side  of  the 
larynx.  The  right  arytenoid  moved  freely  on  attempt  at  pho- 
nation,  but  the  left  had  only  a  slight  motion,  of  a  rotary  char- 
acter, with  no  approximation  to  the  median  line.  There  was 
a  little  thin  mucus  about  the  laryngeal  cavity  but  no  muco- 
purulent secretion.  A  few  drops  of  cocain  and  adrenalin,  in- 
jected into  the  larynx,  made  no  change  in  size  or  contour  of 
the  tumor.     A  radiograph  taken  by  Dr.  H.  Ashbury  showed 


812  JAMES    J.  CARROLL.    . 

very  clearly  a  more  or  less  circular  shadow,  the  upper  bound- 
ary of  which  was  about  on  a  level  with  the  middle  horizontal 
plane  of  the  thyroid  cartilage,  and  the  lower  boundary  fell  a 
little  below  the  ring  of  the  cricoid.  The  anterior  border  was 
free,  while  posteriorly  the  shadow  of  the  tumor  was  contin- 
uous with  the  shadow  of  the  cricoid  plate. 

As  the  patient  had  had  syphilis,  he  was  put  on  antiluetic 
treatment  for  a  month,  although  the  larynx  did  not  present  a 
picture  which  in  any  way  resembled  the  usual  syphilitic  lesions 
of  the  larynx.  The  growth  was  also  not  malignant  in  appear- 
ance. Of  the  benign  tumors  it  suggested  most  strongly  a 
chondroma  or  an  internal  struma.  A  positive  diagnosis  be- 
tween these  two  was  not  ventured  without  a  histologic  exam- 
ination. The  patient  was  exhibited  before  the  Rhino-Lar- 
yngological  Section  of  the  Baltimore  City  Medical  Society, 
November  29,  1907. 

The  large  size  of  the  tumor  and  its  position  below  the  cords 
precluded  the  possibility  of  removing  it  by  an  endolaryngeal 
operation,  the  external  operation  was  therefore  decided  ujjon. 
A  preliminar}-  tracheotomy  through  the  third  ring  was  done 
on  December  11,  1907.  On  the  14th  laryngofissure  was  per- 
formed by  the  late  Dr.  I.  R.  Trimble,  with  the  patient  under 
chloroform.  A  vertical  incision  was  made  in  the  skin  in  the 
median  line  from  the  hyoid  bone  to  the  second  ring  of  the 
trachea  where  it  joined  the  tracheotomy  wound.  After  the 
thyroid  cartilage,  the  cricothyroid  membrane,  and  the  cricoid 
cartilage  were  well  exposed,  a  vertical  section  was  made 
through  the  last  two.  exposing  the  lower  part  of  the  tumor. 
The  growth  filled  almost  the  entire  subglottic  space,  leaving 
only  enough  room  between  the  apex  of  the  tumor  and  the 
anterior  commissure  to  pass  a  grooved  director.  The  lower 
surface  of  the  growth  was  smooth,  pale  red,  slightly  irregular 
and  free  from  ulceration.  To  expose  the  mass  satisfactorily 
the  section  had  to  be  extended  upwards  through  the  entire 
thyroid  cartilage,  which  was  exceedingly  hard  to  cut.  With 
the  sides  of  the  thyroid  cartilage  pulled  apart,  ample  room 
was  obtained  for  manipulation.  Laryngeal  reflexes  were 
abolished  by  cocain  and  the  bleeding  checked  by  adrenalin. 
Tumor  was  quite  firm  to  the  touch.  Its  free  border  faced 
anteriorly  and  to  the  right,  the  attachment  being  posteriorly 
and  along  the  left  wall  of  the  larynx.    The  enveloping  mem- 
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brane,  largely  mucous  membrane,  was  opened  at  the  apex.  A 
grayish  white  granular  material  oozed  through  this  opening, 
not  unlike  boiled  grits  in  appearance  and  consistency.  The 
bulk  of  the  tumor  was  removed  with  curette  and  most  of  the 
enveloping  membrane  with  scalpel.  After  the  use  of  the 
curette  the  plate  of  the  cricoid  was  seen  denuded  of  mucous 
membrane  and  perichondrium.  The  exact  site  of  the  growth 
was  the  left  half  of  the  cricoid  plate,  the  posterior  half  of  the 
cricothyroid  membrane,  and  the  adjacent  thyroid  cartilage. 
The  origin  was  evidently  from  the  cricoid,  the  thyroid  being 
aflFected  by  extension.  The  tumor  was  as  large  as  a  medium 
sized  English  walnut,  measuring  about  an  inch  in  both  vertical 
and  horizontal  diameters.  Its  upper  surface  under  the  cords 
was  more  flattened  than  the  lower  facing  the  trachea.  In 
closing  the  wound  the  sides  of  the  thyroid  cartilage  were 
brought  together  with  silver  wire.  The  cricoid  ring  was  not 
sutured  and  the  tracheotomy  tube  was  brought  up  from  the 
tracheotomy  wound  dnd  inserted  here,  the  original  wound  in 
the  trachea  being  allowed  to  close.  The  tube  caused  a  good 
deal  of  pain  and  cough  and  was  removed  on  the  second  day 
after  the  operation.  Wound  was  firmly  healed  on  the  twen- 
tieth day.  Patient  recovered  with  a  much  improved  voice, 
good  easy  breathing,  and  no  cough.  Perfect  vocal  function 
could  not  be  expected  on  account  of  the  tmavoidable  destruc- 
tion of  a  good  part  of  the  left  cord.  At  this  writing  there  is 
no  evidence  of  recurrence.  A  histologic  examination  of  the 
tumor  was  made  by  Dr.  E.  H.  Hayward.  whose  report  is  as 
follows : 

"The  specimen  consists  of  several  small  fragments  of  tissue, 
pink  in  color  and  of  the  consistency  of  muscle.  There  is  no 
evidence  of  any  old  calcareous  deposits  on  cutting  the  prepared 
specimen.  Histologically  there  is  seen  a  groundwork  of  ma- 
terial similar  in  structure  to  hyaline  cartilage.  Scattered 
throughout  this  are  irregular  nest?  of  cartilage  cells,  many 
spindle  shaped  fibrous  tissue  cells,  areas  of  myxomatous  degen- 
eration with  fairly  numerous  stellate  cells,  and  some  small 
calcareous  deposits.  The  most  numerous  and  characteristic 
elements  are  the  cartilage  cells.  They  are  rather  atypical  and 
show  no  regfularity  in  arrangement.  They  are  collected  in 
scattered  masses,  separated  by  immature  fibrous  tissue  and  by 
elements  of  degeneration.  Many  of  the  cells  are  without 
capsules." 
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In  an  analysis  of  the  foregoing  cases,  we  are  struck  with 
the  following  points:  In  the  first  place,  it  is  noteworthy  how 
often  this  type  of  laryngeal  tumor  occurred  in  the  male,  nine 
out  of  ten  cases  being  in  men.  In  regard  to  age,  the  youngest 
patient  was  28  years  and  the  oldest,  62.  Uetween  21  and  30 
years  inclusively  there  was  one  case;  between  31  and  40,  three 
cases;  between  41  and  50,  four  cases;  between  51  and  60,  one 
case;  between  61  and  70,  one  case.  The  average  age  was  43. 
The  tumor  had  its  origin  in  the  cricoid  five  times,  in  the 
thyroid,  twice,  and  in  the  arytenoid,  three  times.  In  two 
instances  the  plate  of  the  cricoid  was  perforated  by  the  growth. 
Although  any  part  of  the  cartilaginous  framework  may  be 
affected,  a  decided  preference  is  shown  for  the  cricoid.  Only 
in  one  instance  was  the  affection  multiple,  case  Xo.  1  having  a 
growth  on  each  arytenoid.  The  tumor  in  every  instance  was  of 
slow  growth.  In  one  case,  No.  5.  the  swelling  was  situated 
entirely  on  the  outside  of  the  larynx.  In  two,  No.  9  and  No. 
10,  swelling  was  noticed  externally  as  well  as  internally,  and 
in  seven  cases  there  was  no  enlargement  externally.  The 
tumor  varied  in  size  from  a  pea  to  a  mandarin.  It  was  gen- 
erally found  hard,  in  only  one  instance  were  there  areas  of 
degenerative  softening  palpable.  It  was  covered  with  pale 
red  mucous  membrane,  which  was  normal  throughout  the 
laryngeal  cavity  except  in  one  case,  where  it  was  described 
as  thickened  and  swollen.  In  no  instance  was  the  mucous 
membrane  ulcerated.  The  movements  of  the  cords  were  un- 
hampered in  three  cases,  while  in  the  other  seven  there  was 
more  or  less  curtailment  of  the  normal  action.  Paralysis  of 
the  internus  was  present  in  one  instance.  The  chief  symptoms 
were  alteration  of  the  voice,  gradually  developing  hoarseness, 
aphonia,  embarrassed  breathing,  attacks  of  suffocation,  diflficult 
deglutition.  Cough  and  pain  were  present  in  two  cases.  In 
two  out  of  the  ten  cases  there  were  absolutely  no  symptoms 
at  all.  General  health  of  patients  was  not  affected.  In  regard 
to  treatment,  in  two  instances  there  was  none.  Roentgen 
rays  were  tried  in  one  case.  The  internal  or  endolaryngeal 
method  of  operating  was  followed  in  two  cases.  In  one 
the  double  curette  was  used,  in  the  other  the  cutting 
forceps.  In  five  instances  the  external  operation  was  per- 
formed, total  extirpation  of  the  larynx  once,  shelling  out 
growth   submucously   once,   and   laryngofissure    three    times. 
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The  results  of  the  seven  operations  were  as  follows :  Of  the 
two  operated  by  the  internal  method,  both  recovered,  one  with 
restoration  of  the  voice,  one  with  hoarseness.  Of  the  five 
cases  operated  upon  by  the  external  method,  two  died  and 
three  recovered.  Of  the  recoveries,  one  had  a  posticus  paral- 
ysis with  some  dyspnea,  another  hoarseness,  and  the  ultimate 
effect  on  the  voice  in  the  third  case  was  not  stated.  Histologic 
examinations  were  made  in  five  of  the  operated  cases. 

According  to  X'irchow''  a  cartilaginous  tumor  is  called  by 
the  generic  term  chondroma,  and  is  divided  into  ecchondrosis 
and  enchondroma.  The  former  is  a  homogeneous  mass  grow- 
ing from  preexisting  cartilage,the  latter,  a  heterogeneous  mass 
springing  either  from  a  noncartilaginous  matrix  or  from  car- 
tilage which  does  not  normally  belong  where  the  neoplasm 
starts.  \'irchow*s  definition  is  practically  the  same  as  held  by 
pathologists  today.  Applying  it  to  laryngeal  tunx>rs  we  see 
that  an  enchondroma  of  the  larynx  is  a  misnomer,  and  the 
term  should  be  discarded  because  cartilaginous  tumors  of  the 
larynx  grow  from  preexisting  cartilage.  In  regard  to  the 
term  ecchondrosis,  it  is  the  opinion  of  many  pathologists  that 
this  name  should  be  reserved  for  those  small  overgrowths 
occurring  in  cartilage,  which  are  not  real  tumors  any  more  than 
exostoses  are  real  tumors.  Ecchondroses  occur  in  the  larynx. 
The  two  cases  reported  by  Witte.  the  one  by  van  Eeckhaute, 
and  the  one  by  Landwehrmann  probably  come  under  this  class, 
and  strictly  speaking,  are  not  genuine  neoplasms.  In  addition 
to  these  pseudotumors  there  are  three  distinct  kinds  of  carti- 
laginous growth  in  the  larynx.  The  first  grows  to  a  consider- 
able size  out  from  cartilage  without  materially  aflFecting  the 
matrix  from  which  it  grows.  To  this  the  term  ecchondroma, 
met  with  in  Ribbert's^*""  work  on  tumors,  seems  particularly 
fitting.  As  examples  of  ecchondroma  may  be  mentioned  three 
cases  of  our  series,  namely,  Hartleib's,  Moure  and  Daure's. 
and  Carroll's.  The  second  kind  of  tumor  grows  from  cartilage 
and  invades  to  a  considerable  extent  the  mother  substance. 
Alexander  suggested  to  call  such  tumors  of  the  larynx  chon- 
droma, and  many  w-riters  have  followed  his  suggestion.  As 
examples  of  laryngeal  chondroma  may  be  mentioned  the  cases 
reported  by  Borger  and  by  Alexander.  The  third  class  is  that 
of  mixed  tumor,  in  which  some  other  tissue  than  cartilage  de- 
velops independently  in  the  tumor  mass.  The  case  reported 
by  Don  ]\Iansfield  may  be  taken  as  a  good  example  of  this. 
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In  the  fourth  edition  of  ^Moritz  Schmidt's^"  Krankheiten  der 
oberen  Ltiftwege,  chondroma  of  the  larynx  is  classed  among 
malignant  tumors.  Although  it  has  been  known  to  recur  and 
even  to  metastasize,  it  is  not  regarded  by  pathologists  as 
malignant  in  the  sense  of  being  an  invading  tumor  and  is  still 
generally  looked  upon  by  them  as  benign. 

The  etiology  of  chondroma  of  the  larynx  still  remains  in 
doubt.  That  a  previous  inflammation  of  the  laryngeal  mucosa 
has  any  causative  connection  with  a  subsequently  developing 
tumor  in  the  cartilaginous  framework  of  the  larynx  is  ex- 
tremely doubtful.  Nor  have  we  sufficient  evidence  to  believe 
that  traumatism,  syphilis,  or  tuberculosis  has  any  direct  bear- 
ing upon  the  occurrence  of  this  neoplasm.  In  only  one  case 
of  our  compilation  was  there  a  history  of  previous  syphilitic 
infection.  It  is  rather  striking  how  frequent  cartilaginous 
tumors  of  the  larynx  occur  in  the  male  and  how  seldom  in  the 
female.  It  is  also  noteworthy  that  the  time  of  life,  at  which 
most  of  these  tumors  occur,  is  between  40  and  50.  According 
to  Schoetz^*  ossification  of  the  larynx  occurs  oftener  in  men 
than  in  women,  and  the  time  this  change  takes  place  is  in  the 
fifth  decade  of  life.  This  tendency  in  the  adult  larynx  towards 
ossification  is  perhaps  not  essentially  different  from  the  changes 
which  take  place  in  cartilage  in  other  parts  of  the  body  at  that 
time  of  life,  and  has  probably  no  causative  connection  with 
cartilaginous  tumors  of  the  larynx.  The  opinion  therefore  of 
Bertoye  that  cartilaginous  tumors  of  the  larynx  are  an  expres- 
sion of  an  altered  physiologic  process  is  probably  without 
foundation. 

A  study  of  the  ten  cases  already  mentioned  in  this  article 
and  of  Alexander's  twenty-six  cases  v;ill  show  that  chondroma 
of  the  larynx  has  a  definite  symptom  complex.  The  nature  and 
location  of  the  lesion  suggest  of  themselves  alteration  of  voice 
and  respiration.  If  the  growth  is  small  and  not  situated  in  the 
chink  of  the  glottis,  there  may  be  absolutely  no  symptoms,  as 
illustrated  by  Witte's  two  cases.  If  the  tumor  is  large  enough 
to  obstruct  the  passage  of  air  through  the  larynx,  or  even  if 
small,  is  so  placed  as  to  interfere  with  the  normal  adaptation 
of  the  cords,  there  will  be  first  an  alteration  in  the  tone  of  the 
voice,  later  hoarseness,  and  at  last  aphonia.  Synchronously 
with  increasing  hoarseness,  breathing  ceases  to  be  an  uncon- 
scious act  and  becomes  more  or  less  difficult,  which  is  noticed 
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by  the  patient  in  shortness  of  breath,  particularly  after  a  little 
exertion.  This  difficulty  of  respiration  increases  to  dyspnea, 
then  to  paroxysms  of  suffocation,  which  if  unrelieved  will 
sooner  or  later  prove  fatal.  If  the  tumor  be  situated  so  as  to 
press  upon  the  esophagus,  some  difficulty  and  even  pain  may 
be  felt  upon  swallowing.  Furthermore,  a  cough  may  at  times 
be  present  as  the  result  of  local  irritation.  The  general  health 
is  not  affected  until  near  the  end,  when  the  respiratory  act  is 
greatly  embarrassed.  At  this  stage  too  a  bronchitis  may  de- 
velop. As  a  rule  the  growth  of  the  tumor  is  very  slow  and  it 
is  remarkable  what  size  stich  a  tumor  may  attain  before  it 
causes  either  local  or  general  disturbance.  In  those  cases 
where  large  tumors  were  found  almost  filling  the  entire 
laryngeal  cavity  without  inducing  suffocation  or  even  very 
marked  dyspnea,  one  is  somewhat  surprised  at  the  disparity 
between  the  grave  pathologic  -condition  present  and  the  ab- 
sence of  urgent  symptoms.  It  must  be  remembered,  however, 
that  as  such  changes  in  the  larynx  take  place  very  slowly,  the 
patient  is  able  to  adapt  himself  to  prevailing  conditions  and  so 
continue  to  live  quite  a  long  time  without  great  distress. 

Chondroma  of  the  larjnx  may  be  diagnosed  in  the  majority 
of  instances.  If  the  tumor  be  situated  externally  on  the  outer 
wall,  as  in  case  5,  the  hardness  of  the  mass,  its  intimate  con- 
nection with  the  cartilaginous  framework,  and  the  absence  of 
enlarged  lymphatic  glands  in  the  neck  will  justify  a  diagnosis. 
It  must  be  remembered,  however,  that  in  malignant  disease  of 
the  larynx  cervical  glands  may  be  involved  only  late  in  the 
disease,  as  pointed  out  by  Frankel.  If  the  cartilaginous  tumor 
occupies  the  interior  of  the  laryngeal  cavity,  diagnosis  will  be 
largely  a  matter  of  inspection  and  -use  of  the  probe.  By  the 
latter,  its  characteristic  hardness  is  made  out.  By  the  laryngeal 
mirror  or  by  direct  laryngoscopy  it  will  be  seen  that  the  growth 
is  red  or  rose  colored,  and  covered  with  normal  mucous  mem- 
brane. If  the  tumor  is  large,  the  mucosa  will  be  stretched  and 
the  underlying  tissue  will  shine  through,  giving  the  mass  a  pale 
rose  appearance.  In  case  7  the  mucous  membrane  was  swollen 
near  the  attachment  of  the  tumor,  but  as  a  rule  the  laryngeal 
mucosa  is  normal  throughout.  This  is  of  great  importance, 
as  it  distinguishes  chondroma  from  all  ulcerative  diseases  of 
the  larynx,  such  as  the  second  stage  of  malignant  tumor,  tu- 
berculosis and  syphilis.     From  malignant  growth  even  in  the 
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first  stage  it  ought  not  to  be  very  difficult  to  differentiate 
chondroma,  except  perhaps  when  it  is  to  decide  between  chon- 
droma of  the  lateral  thyroid  wall  and  early  carcinoma  of  the 
ventricle  with  prolapse.  Even  here  the  infiltrating  base  would 
probably  betray  the  malignant  character  of  the  trouble.  Cysts 
of  degeneration  may  occur  in  chondroma,  and  Alexander  says 
that  a  cystic  chondroma  may  be  hard  to  distinguish  from  car- 
cinoma, though  the  latter  develops  more  rapidly  than  the  for- 
mer. More  difficulty,  however,  will  be  met  when  distinguishing 
cartilaginous  from  other  benign  tumors  of  the  larynx.  The 
hardness  of  chondroma  tends  to  separate  it  from  papilloma, 
and  the  regular  smooth  contour  of  the  former,  occurring  only 
in  adults,  is  in  sharp  contrast  to  the  irregular,  lobular  surface 
of  papilloma,  which  is  found  most  frequently  in  children.  A 
fibroma  is  a  hard  tumor,  and  its  most  common  seat  in  the 
larynx  is  on  the  anterior  half  of  the  cord.  Chondroma,  on  the 
other  hand,  could  never  arise  from  the  cord  any  farther  Tor- 
ward  than  the  anterior  limit  of  the  processus  vocalis.  Angioma 
may  be  easily  distinguished  from  chondroma  by  its  dark  brown- 
ish-red color,  its  uneven,  mulberry-like  surface,  its  compressi- 
bility and  its  soft  consistency.  Struma  or  accessory  thyroid 
occurs  in  very  rare  instances  in  the  larynx,  and  as  it  presents 
itself  as  a  subglottic  tumor  with  smooth  surface  and  normal 
mucous  membrane,  it  may  be  mistaken  for  chondroma.  The 
hardness  of  the  latter  and  the  intense  red  color  of  the  former 
may  be  distinctive,  but  a  microscopic  examination  will  probably 
be  necessary  for  a  positive  diagnosis.  Lipoma  with  its  softness 
and  elasticity  may  be  sufficiently  characteristic  when  contrasted 
with  the  decidedly  unyielding  hardness  of  chondroma.  A 
fibrolipoma.  however,  containing  much  connective  tissue,  may 
resemble  chondroma  so  closely  that  a  naked-eye  diagnosis  may 
be  imix)ssible.  Myxoma,  fibromyxoma,  and  amyloid  tumors  of 
the  larynx  may  present  almost  insuperable  difficulties  for  dif- 
ferential diagnosis.  In  all  cases  of  doubt  the  safest  means  is 
the  microscope,  and  a  small  piece  of  the  tumor  may  be  removed 
for  examination.  This  perhaps  applies  to  all  neoplasms  of  the 
larynx  except  vascular  tumors  like  angiomata,  where  the  re- 
moval of  tissue  in  situ  by  cutting  instruments  through  the 
natural  route  might  induce  hemorrhage  which  would  be  diffi- 
cult if  not  impossible  to  check. 

The  prognosis  of  laryngeal  chondroma  is  good.    Before  the 
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days  of  the  laryngoscope  all  such  cases  ended  fatally.  Since 
diagnosis  by  inspection  was  made  possible  by  that  instrument 
most  of  the  cases  have  been  cured.  With  greater  familiarity 
of  the  laryngoscope  on  the  part  of  the  general  practitioner,  all 
tumors  of  the  larynx  would  be  diagnosed  much  earlier.  Every 
case  of  hoarseness  or  even  alteration  of  the  normal  voice  with- 
out apparent  cause  should  be  carefully  investigated.  If  such 
were  made  a  rule  laryngeal  tumors  would  come  under  treat- 
ment earlier.  Small  cartilaginous  tumors  have  certainly  a 
better  prognosis  than  the  large,  though  even  the  latter  are 
within  the  possibility  of  perfect  cure.  Recurrences  are  rather 
infrequent. 

Treatment  of  cartilaginous  growths  of  the  larynx  may  be 
said  to  be  surgical.  Drugs  are  entirely  inert.  Roentgen  rays 
have  not  been  tried  sufficiently  to  justify  any  opinion  of  their 
value,  and  radium,  as  far  as  the  writer  knows,  has  not  been 
tried  at  all.  Removal  by  instrumentation  is  the  proper  treat- 
ment at  present.  If  the  tumor  is  small,  especially  if  it  is  more 
or  less  pedunculated,  it  may  be  removed  with  cutting  forceps 
or  some  similar  instrument  by  the  endolaryngeal  route.  If 
medium  sized,  the  growth  may  be  best  attacked  by  direct 
laryngoscopy.  If  large  it  will  require  the  external  operation, 
thyrotomy  or  laryngofissure.  In  case  the  cricoid  plate  is  the 
seat  of  the  tumor,  care  must  be  exercised  not  to  use  too  much 
force  with  the  curette  in  removing  the  growth  for  fear  of  per- 
forating into  the  esophagus.  In  the  rarer  instances  where  the 
laryngeal  framework  is  extensively  invaded  by  the  neoplasm, 
a  partial  resection  or  even  total  extirpation  of  the  larynx  may 
be  necessary. 

In  conclusion  the  following  recommendations  are  suggested : 

1.  There  should  be  uniformity  of  nomenclature.  The  term 
enchondroma  should  retain  the  meaning  given  it  by  \'irchow 
and  should  not  be  applied  to  growths  of  the  larynx,  these  being 
either  chondroma,  ecchondroma.  ecchondrosis,  or  mixed  tumor. 

2.  Ecchondroses  of  the  larynx  should  be  regarded  as  over- 
growths of  cartilage,  not  real  tumors. 

3.  Although  chondrom.a  has  been  known  to  recur  and  even 
to  metastasize,  it  is  not  an  invasive  neoplasm  in  the  broad 
sense  of  the  term  and  should  be  looked  upon  rather  as  benign 
than  malignant. 

4.  Although  the  clinical  aspect  of  the  disease  is  quite  definite. 
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the  etiology  is  still  much  in  doubt.  In  1888  Bruns  said  "car- 
tilaginous tumors  of  the  larynx  are  so  rare  that  the  study  of 
every  case  is  of  the  greatest  value  in  order  to  establish  the 
clinical  course  of  the  disease  and  to  furnish  data  for  proper 
therapeutic  measures."  The  clinical  course  of  the  disease  has 
been  pretty  clearly  determined  by  the  various  cases  published 
since  Bruns'  article.  The  histologic  and  pathologic  phase  of 
the  subject  has  been  well  brought  out  by  Alexander's  work. 
The  etiologic  phase,  however,  lags  behind  and  invites  further 
work  and  careful  investigation. 
912  Professional  Building. 
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LXII. 

A  CASE  OF  ^lULTIPLE  FOREIGN  BODIES  IX  THE 
SMALLER  BRONCHI.* 

By  F.  E.  Hopkins,  M.  D., 
Springfield. 

Bronchoscopy  is  sufficiently  recent,  and  individual  cases 
vary  so  greatly  in  the  range  and  difficulty  of  the  problem 
presented,  as  to  warrant  the  recording  of  each  case.  The  fol- 
lowing case  was  inevitably  fatal  and  falls  into  the  class  of 
the  interesting  rather  than  instructive: 

E.  U.,  girl,  four  years  old.  with  a  history  of  having  in- 
spired a  peanut,  was  courteously  referred  to  me  by  Dr.  W.  G. 
Craig,  of  Springfield,  on  June  5th,  1910.  On  the  chance  that 
the  foreign  body  might  be  of  a  character  to  be  located  by  the 
X-ray,  Dr.  Van  Allen  made  an  examination,  although  he 
stated  that  if  it  were  a  peanut  no  shadow  would  appear,  and 
the  plate  proved  to  be  negative. 

Bronchoscopy  showed  no  foreign  body  in  the  trachea  or  in 
either  right  or  left  bronchus.  This  outcome  was  highly  dis- 
concerting. The  history  was  clear — the  child,  in  the  presence 
of  both  parents,  was  eating  peanuts  when  it  coughed,  and  on 
the  deep  inspiration  following  was  thrown  into  great  distress, 
breathing  with  much  difficulty  and  coughing  violently.  The 
cough  ceased  after  about  half  an  hour,  but  there  was  no  re- 
lief to  the  labored  breathing.  The  hospital  records,  made 
when  the  patient  was  received,  mention  marked  retraction  of 
chest  walls  on  inspiration,  wheezing  and  whistling  rales  over 
both  lungs,  small  area  of  dullness  above  right  nipple.  Tem- 
perature normal,  and  pulse  100.  The  bronchoscopy  proving 
negative,  I  was  at  the  limit  of  my  resources,  nor  could  other 
members  of  the  hospital  staff  give  aid. 


♦Read  at  the  Thirty-third  Annual  Congress  of  the  American 
L.aryngological  Association,  held  at  Philadelphia,  May  29th  to 
31st,  1911. 
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After  two  days  the  patient's  condition  being  yet  more  des- 
perate, bronchoscopy  was  repeated,  Dr.  Dudley  Carleton,  sur- 
geon on  service,  being  present  to  do  a  tracheotomy,  that  a 
shorter,  wider  tube  might  be  used  if  this  seemed  advisable. 
As  in  the  first  instance,  examination  of  trachea  and  right  and 
left  bronchi  was  quickly  and  easily  made  and  tracheotomy 
was  not  done. 

The  child  died  an  hour  later,  and  autopsy  showed  many 
small  fragments  of  the  nuts  scattered  throughout  the  lungs, 
and  around  each  fragment  a  congested  and  hemorrhagic  area. 
Twenty-four  of  these  fragments  wnth  their  pneumonic  areas 
were  counted.  Instead  of  a  single  nut  occluding  the  trachea 
or  larger  bronchi,  the  many  fragments  of  the  well-chewed 
iiut  were  shot  into  the  smaller  bronchi. 

For  the  notes  on  this  unusual  case  I  am  indebted  to  Dr.  H. 
A.  Schneider,  house  surgeon  of  the  Springfield  Hospital. 


LXIII. 

CONTRIBUTION   TO   PASSIVE  IMMUNIZATION   IN 
DIPHTHERIA  OF  THE  UPPER  RESPIR- 
ATORY ORGANS. 

(preliminary  report.) 

By  Henry  Lewis  \\'agner,  M.  D., 

San  Francisco. 

Induced  by  the  experiments  of  S.  Dserzgowsky*  in  the 
active  immunization  of  the  upper  respiratory  tract  against 
diphtheria,  I  have  tried,  on  a  small  number  of  patients,  local 
passive  immunization  in  acute  diphtheria,  with  results  that 
may  be  of  general  interest. 

In  making  these  experiments  I  had  two  objects  in  view: 
(a)  to  study  the  effects  of  the  antitoxins  on  the  diseased  tis- 
sues wtien  locally  applied,  with  the  end  in  view  of  ascertaining 
whether  results  might  not  be  obtained  analogous  to  those  now 
proving  so  successful  in  the  influencing  of  infectious  meningi- 
tis by  intralumbar  injections  ;t  and  (b)  to  endeavor  to  prevent 
or  at  least  to  modify  the  anaphylaxis  following  the  use  of  high 
potential  serum  when  applied  in  small  quantities  and  at  brief 
intervals  during  the  initial  stages  of  the  treatment. 

The  following  is  the  method  I  have  selected  and  used: 
Whenever  the  patient  did  not  show  an  absolutely  clear  picture 
of  diphtheria  vera  secretions  were  taken  from  the  throat,  and 
from  the  nasal  passages  as  well,  for  bacteriologic  examination. 
The  nose  and  throat  were  then  sprayed  at  fifteen  minute  in- 
tervals with  the  strongest  serum  combined  with  a  3  per  cent 
watery  solution  of  calcium  chlorid  in  the  proportion  of  1  to  2 ; 
5000  units  of  serum  being  used  within  the  first  three  hours. 


*See  his  last  report  in  Berliner  klinische  Wochenschrift,  1910, 
p.  2042. 

f  As  contrasted  with  the  method  of  subcutaneous  or  venous 
injections. 


828  HEXRV    LKWIS    WAGNER. 

Later  the  amount  emp1o}ed  was  determined  entirely  by  the 
prevailing  conditions,  the  intervals  between  successive  sprays 
being  lengthened. 

In  this  treatment  I  attach  especial  importance  to  the  spray- 
ing of  tlie  nasal  passages,  as  the  lymphatic  system  of  the  pos- 
terior lateral  jwrtions  of  the  nose  influences  the  entire  area  of 
the  W'aldeyer  glandular  ring,  embracing  the  throat  and  upper 
larynx. 

Whenever  the  nose  was  obstructed  by  swelled  tissues  a 
diluted  suprarenal  capsule  solution  preceded  the  serum  and 
calcium  chlorid  application,  so  as  to  permit  the  latter  to  enter 
into  the  inflamed  hollows  and  crevices. 

In  cases  where  examination  disclosed  the  presence  of  diph- 
theria, either  plain  or  mi.xed  form,  the  results  from  this  local 
treatment  were  very  gratifying;  after  a  few  hours  the  intense 
venous  hyperemia  became  less  ;  the  odor  was  less  fetid  and  the 
subjective  symptoms  were  improved  ;  the  disease  became  local- 
ized and  did  not  show  any  tendency  to  spread  further  down. 

When  the  disease  presented  itself  at  the  first  inspection  as 
already  quite  developed,  subcutaneous  injections  of  high  poten- 
tial serum  were  combined  with  local  immunization  ;  compar- 
atively fewer  injections  were  needed,  the  number  being  entirely 
governed  by  conditions  of  the  aft'ected  parts  and  of  the  heart. 

The  question  arises,  how  does  the  antitoxin,  when  applied 
locally,  react  on  the  locus  morbi  ?  I  do  not  believe  that  the 
antitoxin  colloids  combine  here  locally  with  the  haptophore 
group  of  the  toxin  molecule,  as  the  toxins  are  continuously 
being  carried  away  by  the  blood  and  lymph  stream  throughout 
the  body ;  very  probably  we  are  dealing  here  with  a  process  of 
phagocytosis  by  the  aid  of  bacteriotropins. 

The  addition  of  the  calcium  chlorid  to  the  serum  was  made 
with  the  intent  of  preventing  or  lessening  the  serum  disease 
(anaphylaxis)  either  in  its  early  or  in  its  late  form;  with  this, 
however,  I  have  been  less  successful,  though  continue  to  use 
this  combination  as  calcium  ions  act  as  an  antiphlogistic  (Leo), 
stimulate  the  heart  (Leo),  and  increase  the  power  of  blood 
coagulation   (Wright). 

Apropos  of  this  last  point,  Weiss  and  Tsuru  have  found  the 
index  of  blood  coagulation  lowered  in  diphtheria,  a  condition 
which  I  have  observed  may  persist  for  some  time,  and  this 
fact  should  be  g-iven  careful  consideration  whenever  a  resort  to 
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surgical  treatment  is  deemed  necessary  in  the  case  of  a  patient 
who  is  convalescing  or  has  but  recently  recovered  from  this 
disease.  • 

I  have  no  difficulty  in  accepting  the  view  tliat  local  passive 
immunization  will  lessen  the  number  of  diphtheria  germ  car- 
riers, a  most  welcome  result  in  view  of  the  fact  that  this  latent 
form  of  the  disease  is  very  difficult  to  exterminate. 


LXIV. 

CIRCULATORY     AND     RESPIRATORY     REFLEXES 

AND  NEUROSES  FROM  THE  UPPER 

AIR  TRACT. 

By  W.  Sohier  Bryant,  A.  ]M.,  M.  D., 

Ne:w  York. 

The  laboratory  and  clinical  observations  that  have  been 
made  upon  reflexes  and  reflex  neuroses  generally  are  now 
sufficiently  well  correlated  to  make  it  possible  to  demonstrate 
the  vital  importance  of  the  upper  air  tract  with  respect  to  its 
reflex  action.  The  upper  air  tract  here  considered  includes 
all  parts  of  the  nose,  together  with  the  pharynx. 

The  term  "reflex"  is  a  loose  one.  It  is  commonly  applied 
to  all  automatic  acts  operating  in  any  part  of  the  nervous  sys- 
tems— the  cerebrospinal  and  the  somatic  or  sympathetic — not- 
withstanding the  fundamental  etiologic  differences  of  these 
nervous  systems.  Abnormal  or  pathologic  reflexes  are  usually 
called  reflex  neuroses.  These  latter  are  identical  in  their  ac- 
tion with  normal  reflexes,  the  only  difference  being  that  the 
production  of  the  reflex  neurosis  is  abnormally  easy,  i.  e.,  it 
occurs  with  a  minimum,  less  than  normal,  intensity  of  stim- 
ulation. 

The  distinguishing  characteristic  of  the  reflex  is  its  con- 
servative function.  Its  most  definite  purpose  seems  to  be  the 
protection  of  the  organism  against  foreign  and  injurious 
elements.  The  cough,  sneeze,  hiccough,  vomiting — these  are 
typical  protective  reflexes  arising  in  the  upper  air  tract  at  the 
entrance  of  dust,  smoke,  food  unfit  for  consumption,  etc.  The 
reflex  mechanism  guards  the  body  against  the  intrusion  of  all 
harmful  agents.  Hence  the  importance  of  the  upper  air  tract 
in  its  reflex  action  is  obvious :  it  controls  the  intake  of  all 
nutriment,  air,  water,  and  food. 

In  the  case  of  violent  irritation  of  the  upper  air  tract  by 
smoke,   noxious   fumes   or  gases,   a   defensive   attitude  is   in- 
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stantly  assumed;  there  is  cessation  of  respiration  during  the 
expiratory  movement,  the  purpose  being  to  ward  off  or  expel 
all  harmful  fumes.  Conversely,  in  obstruction  of  the  upper 
air  tract  by  foreign  bodies,  in  choking,  there  is  an  arrest  of 
respiration  during  inspiration.  The  aim  here  is  to  take  in  all 
the  respirable  air  that  can  be  obtained,  so  as  to  prevent  asphyx- 
iation. At  the  same  time  there  is  a  backing  up  of  blood  in  the 
pulmonary  circulation,  with  consequnt  lung  distention  due  to 
inhibited  cardiac  contraction.  This  phenomenon  has  a  doubly 
conservative  purpose:  firsl.  to  increase  the  capacity  of  the 
lungs :  and  secondly,  to  reduce  the  supply  of  oxygen  carried 
to  the  tissues,  so  as  to  defer  complete  asphyxiation. 

These  defensive  manifestations  of  the  organism  are  entirely 
rionpathologic  in  their  action.  They  are  the  response  that 
every  normal  individual  makes  to  harmful  stimuli.  Such 
reflex  action  can  be  considered  pathologic  only  when  these 
reactions  are  produced  with  very  slight  stimulation,  i.  e.,  when 
abnormally  profound  reactions  such  as  have  been  described  are 
produced  without  violent  irritation.  We  then  have  the  reflex 
neurosis. 

The  chief  differentiating  characteristic  of  the  reflex  neurosis 
is  its  destructive  action.  As  a  typical  neurosis  of  the  upper 
air  tract  may  be  mentioned  reflex  asthma  which  concerns  both 
the  pulmonary  and  the  circulatory  system,  causing  functional 
emphysema  or  pulmonary  dilatation  and  pulmonary  congestion. 
The  mechanism  of  asthma  is  identical  with  that  of  the  normal 
reflex  when  there  is  acute  occlusion  of  the  upper  air  passages. 
This  causes  dilatation  of  the  lung  through  impeded  expiration 
and  pulmonary  blood  stasis  due  to  low.ered  intracardiac  blood 
tension. 

The  reflex  tendency  to  increase  the  lung  capacity  and  the 
retention  of  respirable  air  is  a  conservative  measure.  The  cor- 
responding reflex  neurosis — which  is  destructive,  like  all  re- 
flex neuroses — prevents  the  individual  from  using  his  other- 
wise comparatively  normal  respiratory  mechanism. 

In  the  reflex  neurosis  the  exciting  stimulus  starts  in  the 
upper  air  tract  and  conveys  the  pathologic  centripetal  impres- 
sion through  the  trigeminus  nerve  and  the  sphenopalatine 
ganglion  to  their  respective  centers.  The  impression  conveyed 
is  the  -same  as  when  the  upper  air  tract  is  seriously  occluded. 
The  centrifugal  impulse  passes  over  the  pneumogastric  to  the 
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heart  and  the  phrenic  to  the  pulmonary  apparatus,  causing 
the  typical  condition  of  asthma. 

For  our  knowledge  of  these  reflexes  we  are  especially  in- 
debted to  Grossman  of  Vienna,  who  in  his  experiments  upon 
living  animals  has  demonstrated  that  through  stimulation  of 
the  upper  air  tract  by  artificial  occlusion,  normal  reflexes  sim- 
ilar to  asthmatic  symptoms  may  arise.  Experimental  and 
clinical  observations  demonstrate  that  the  asthmatic  syndrome 
may  appear  in  varying  mild  degrees.  There  may  be  slight 
functional  emphysema  or  slightly  impeded  expiratory  move- 
ments only,  with  moderate  engorgement  of  the  pulmonary 
circulation. 

The  writer's  clinical  observations  have  led  him  to  realize 
the  vital  importance  of  the  upper  air  tract  in  old  age,  and  in 
chronic  and  acute  diseases  when  some  of  the  asthmatic  symp- 
toms are  present.  Total  or  partial  occlusion  of  the  upper  air 
passages  in  such  cases  is  of  the  utmost  significance  to  the 
patient.  Even  slight  contacts  between  the  turbinal  bodies  of 
the  nose  and  neighlx)ring  surfaces,  or  hypersensitivity  of  the 
mucous  membranes  without  any  contacts  at  all,  may  be  caus- 
ative of  symptoms  that  in  connection  with  otlier  pathologic 
conditions  will  produce  fatal  results.  I  believe  that  not  infre- 
quently the  reflexes  of  the  upper  air  tract  determine  whether 
or  not  the  other  pathologic  conditions  will  terminate  fatally  or 
otherwise.  Throug'h  their  inhibitory  cardiac  action  and  inter- 
ference with  respiration,  these  reflexes  in  many  cases  augment 
^he  gravity  of  disease  to  a  material  extent. 

Etiology  of  the  Asthmatic  Reflex  and  Asthmatic  Neurosis. — • 
As  we  have  seen,  the  asthmatic  reflex  is  caused  by  obstruction 
of  the  upper  air  tract.  It  is  the  unconscious  expression  of 
nasal  stoppage  and  air  hunger.  The  asthmatic  neurosis,  or 
true  cisthma,  is  due  to  hyperesthesia  of  the  mucous  membrane 
of  the  upper  air  passages  and  to  a  deficiency  of  inhibitory 
power  in  the  nerve  centers.  The  deficiency  in  the  nerve  cen- 
ters is  usually  hereditary,  or  it  may  be  acquired  through  ex- 
haustion or  toxic  irritation.  The  hyperesthesia  of  the  tnucous 
membrane  appears  also  to  depend  upon  heredity,  sensory  ex- 
haustion, or  overstimulation  and  toxic  irritation.  Local  causes 
such  as  toxic  irritation  and  morphologic  irritants,  as  well  as 
irritation  from  impure  air,  may  be  the  cause  of  the  hyper- 
sensitivitv  of  the  mucous  membrane.     Asthma  is  the  uncon- 
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scions  expression  of  the  neurotic  impression  of  nasal  stoppage 
and  air  hunger. 

Diagnosis. — The  diagnosis  of  these  obstructive  and  hyperes- 
thetic  conditions  can  be  demonstrated  in  two  ways : 

(1)  By  shrinking  the  engorged  tissues  with  adrenalin  to  a 
sufficient  degree  to  of>en  the  passages,  thus  relieving  the  local 
surfaces  from  irritating  contact  and  etTecting  amelioration  of 
the  asthmatic  symptoms. 

(2)  By  anesthetizing  with  cocain  the  nerve  terminations 
that  supply  the  constricted  region  or  the  hyperesthetic  mem- 
brane 

If  either  of  these  methods  produces  marked  amelioration 
of  the  pulmonary  and  circulatory  symptoms,  a  diagnosis  of 
asthmatic  reflex  or  neurosis  is  justified. 

Treatment. — The  emergency  treatment  of  these  asthmatic 
cases  is  limited  to  local  applications.  In  chronic  conditions 
where  time  will  permit,  the  nasal  contacts,  obstructions,  and 
hyperesthetic  areas  should  be  removed  by  the  usual  therapeutic 
and  surgical  methods. 

Prognosis. — The  results  to  be  anticipated  from  treatment 
are  improvement  of  the  circulatory  and  respiratory  symptoms 
— in  other  words,  a  profound  amelioration  of  the  pathologic 
conditions.  Complete  recovery  seems  to  depend  upon  continued 
treatment  of  the  upper  air  passages.  Through  my  clinical 
experience  I  have  been  led  to  expect  that  in  urgent  cases,  local 
applications  will  afford  instant  relief  varying  in  length  of  time 
from  one  hour  to  several  hours ;  and  that  if  life  is  prolonged 
and  treatment  continued,  the  fundamental  pulmonary  and  cir- 
culatory conditions  tend  to  recover.  The  intervals  of  relief 
will  lengthen  rapidly  in  response  to  repeated  applications. 

Illustrative  Cases. —  (1)  A  man  forty  years  old.  Nasal 
breather.  Acute  infection  of  the  respiratory  tract,  ''grippe." 
Face  white  and  haggard.  Pulse  intermitting  many  beats; 
almost  stopping.  Respiration  labored  and  shallow.  Tanper- 
ature  102  degrees.  Sensation  of  suffocation  and  imminent 
death;  patient  apparently  in  extremis.  Foot  of  bed  raised. 
Subcutaneous  injection  of  strychnin  had  given  no  relief.  Ap- 
plication of  cocain  and  adrenalin  along  lower  and  middle 
turbinals  brought  instant  relief  from  subjective  symptoms 
with  improvement  of  respiration  and  regular  pulse.  Relief 
lasted  four  hours,  when  there  was  another  attack  of  dyspnea, 
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pallor,  and  heart  stoppage.  Another  nasal  application  relieved 
the  condition  more  completely,  after  which  the  patient  passed 
to  final  recovery  in  a  few  days. 

(2)  A  man  seventy-three  years  old.  Recent  fracture  of  arm 
from  collision  with  automobile.  Pale,  heavy,  stout  man,  of 
senile  appearance,  nearly  bedridden  and  despondent.  Nose 
breather.  Before  accident  was  fairly  active  and  comfortable. 
Pulse  slow,  weak.  Respiration  slow.  Nasal  insf>ection  showed 
hypertrophied  turbinals,  no  notable  respiratory  obstructions, 
but  contacts.  Repeated  shrinkage  of  the  hypertrophic  tur- 
binals by  adrenalin  and  iron  salt?  soon  relieved  contacts  in 
nose.  The  circulation  and  respiration  improved,  and  patient 
was  restored  to  as  good  or  better  health  than  before  accident. 
In  two  months  the  patient  was  looking  and  feeling  very  well 
and  much  younger. 

Conclusion. — In  conclusion  I  wish  to  say  that  unless  the 
upper  air  tract  is  in  no  way  obstructed  and  is  not  hyperesthetic 
— which  is  rarely  the  case — the  patient  suffering  from  em- 
physematous symptoms  and  pulmonary  congestion  is  not  re- 
ceiving the  attention  to  which  he  is  entitled  if  the  upper  air 
passages  are  ignored.  Under  such  circumstances  we  cannot 
overemphasize  the  importance  of  treating  the  upper  air  tract, 
so  as  to  minimize  the  danger  arising  from  the  reflex  neuroses 
which  are  so  abundantlv  found  to  emanate  from  this  region. 


LXV. 

PNEUMOCOCCUS  INFECTIONS  OF  THE  THROAT.* 

By  Harold  Hays,  A.  M.,  M.  D., 

New  York. 

During  the  past  two  years  I  have  had  occasion  to  see  in  my 
practice  five  cases  of  a  supposedly  rare  infection  which  has 
been  little  described  in  the  literature.  The  condition  to  which 
1  refer  is  the  invasion  of  the  throat  by  the  pneumococcus,  the 
infection  giving  rise  to  a  clinical  picture  which  in  certain 
instances  varies  greatly,  but  in  others  forms  a  definite  entity. 

Rendu  and  Boulloche  in  1891  described  two  cases  of  acute 
pharyngitis  with  sudden  onset,  accompanied  by  high  fever  of 
short  duration,  occurring  in  individuals  who  were  exposed  to 
pneumococcic  infection  and  slept  in  the  same  room.  The 
pneumococcal  origin  of  the  infection  was  proved  by  the  in- 
oculation of  rabbits.  In  neither  of  these  cases  was  there  an 
ulceration  or  a  false  membrane.  Cornil  described  a  case  of 
abscess  in  the  tonsil  due  to  the  pneumococcus.  Jaccoud  de- 
scribed a  case  of  pseudomembranous  pharyngitis  of  similar 
origin.  In  1901  Monro  described  a  case  of  membranous 
pharyngitis  which  he  considered  to  be  of  pneumococcal  origin, 
as  also  have  Bezancon  and  Griffin,  who  used  the  agglutinative 
serun-.  reaction  to  prove  their  case.^ 

Elliott  in  the  British  Medical  Journal,  in  a  very  instructive 
article  entitled  '"Remarks  on  Acute  Pneumococcus  Infection 
of  the  Pharynx,''  describes  a  clinical  picture  which  conforms 
very  closely  to  the  cases  I  have  seen.  He  says:  "I  saw  sev- 
eral cases  of  pharyngitis  with  fever  and  considerable  enlarge- 
ment of  the  cervical  glands,  the  latter  being  a  prominent  fea- 
ture of  the  cases.  The  submaxillary  lymphatic  glands,  the 
deep  cerv^ical  glands  under  the  sternomastoid,  and  also  glands 
bdow  the  lobule  of  the  ear,  were  enlarged,  forming  a  mass, 

*Read  before  the  Laryngological  Section,  New  York  Academy 
of  Medicine,  November  22,  1911. 
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which,  in  the  early  stage,  might  lead  one  to  make  a  diagnosis 
of  mumps  (an  experience  which  fell  to  my  own  lot  in  one  of 
my  cases).  The  glands  on  both  sides  of  the  neck  were  en- 
larged but  more  extensively  on  one  side.  The  accompanying 
fever  was  not  unusually  high,  102^  to  103°.  The  onset  was 
sudden;  the  whole  of  the  back  of  the  pharynx  was  swollen, 
red  and  inflamed.  Sometimes  the  tonsils  were  considerably 
enlarged,  with  follicular  concretions  visible.  The  fever  was 
of  short  duration,  about  forty-eight  hours,  with  slight  rise  of 
temperature  in  the  evening  for  several  days  longer." 
The  author  concludes  as  follows : 

1.  These  cases  were  not  influenzal  in  origin,  for  the  usual 
visitation  of  influenza  came  later,  and  several  of  these  cases 
afterward  developed  influenza,  which  ran  a  typical  course. 

2.  Although  no  trace  of  exposure  to  infection  from  pneu- 
monia could  be  found  in  any  of  the  cases,  it  was  unusually 
prevalent  at  the  time. 

3.  In  two  of  the  cases  where  cultures  were  taken,  the 
pneumococcus  was  found,  and  taking  into  consideration  the 
similarity  of  the  other  cases,  the  remarkable  glandular  en- 
largement which  was  a  feature  of  them  all,  and  the  facts  that 
the  others  were  exposed  to  the  same  infection  as  the  two 
investigated,  there  can  be  little  doubt  that  the  pneumococcus 
was  responsible  for  all  the  trouble. 

In  November,  1908,  Sir  Felix  Semon,  in  the  Medical  Mag- 
azine, described  two  cases  of  a  hitherto  unrecorded  affection 
of  the  throat  caused  by  the  pneum.ococcus.  These  cases 
showed  the  most  surpiising  fluctuations  "between  intensely 
painful  inflammatory  conditions  of  the  throat  and  improve- 
ments which  appeared  to  render  complete  and  speedy  recovery 
almost  a  certainty,  but  which  repeatedly  gave  way  to  absolutely 
unexpected,  aggravations,  until  finally — in  the  one  case  cer- 
tainly spontaneously,  in  the  other  during  an  iodid  of  potas- 
sium treatment — complete  recovery  took  place."  These  cases 
were  characterized  by  profound  asthenia,  by  ulceration  of  the 
affected  parts,  by  an  almost  entirely  afebrile  course,  and  by 
complete  absence  of  sivelling  of  the  cervical  lymphatic  glands 
(italics  mine)  ;  in  the  first  case  the  pneumococcus  was  found 
in  pure  culture,  while  in  the  second,  the  pneumococcus  pre- 
dominated. In  both  cases  toward  the  end  "a  punched-out  loss 
of  substance  occurred,  whilst  by  far  the  greater  part  of  the 
ulcers  healed  without  leaving  anv  scar  behind." 
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In  a  later  paper-,  this  distinguished  author  relates  in  great 
detail  an  extremely  interesting  and  sad  case  in  which  a  physi- 
cian sutfered  from  a  pneumococcus  infection  of  the  throat  with 
a  final  complication  of  laryngeal  and  pulmonary  tuberculosis. 
In  this  case  ulceration  occurred  at  first  in  the  lateral  waif  of 
the  throat  opposite  the  last  molar  tooth.  There  was  also  con- 
siderable swelling  of  the  lingual  tonsil.  Fresh  ulcerations 
later  developed  on  the  posterior  pharyngeal  wall  and  great 
tumefaction  of  the  vocal  cords  and  arytenoids  was  present. 
Examinations  bacteriologically  of  cultures  from  the  pharyn- 
geal ulcerations  and  inoculations  into  mice  proved  the  presence 
of  the  pneumococcus.  "Whilst  the  pharyngeal  specimens  were 
simply  teeming  with  pneumococci  without  any  evidence  of 
tuberculosis,  the  scrapings  taken  from  the  ulcerated  spots  on 
the  artyenoid  cartilage  contained  large  clumps  of  tubercle 
bacilli.  ...  It  seemed,  therefore,  quite  evident  that 
tuberculous  infection  had  supervened  upon  the  pneumococcus 
infection."  The  patient  died  seven  months  after  the  onset  of 
the  disease.  A  case  of  tuberculosis  of  the  larynx,  supervening 
on  a  pneumococcus  infection  of  the  pharynx  is  unique  in  the 
annals  of  laryngology. 

The  cases  which  I  have  seen  personally  correspond  more 
closely  to  those  described  by  Mr.  John  Elliott,  although  one 
of  my  cases  showed  a  superficial  ulceration  closely  resembling 
an  infection  by  the  spirillum  and  bacillus  of  Vincent.  In 
three  of  these  cases,  slides  and  cultures  were  made  and  almost 
a  pure  culture  of  the  pneumococcus  found. 

Case  1. — A  young  man,  24  years  of  age,  whose  right  tonsil 
I  had  removed  the  year  before,  came  to  me  after  a  trip  on  the 
road.  He  told  me  he  was  sure  he  had  another  tonsillitis  and 
chided  me  about  the  work  I  had  done  on  his  tonsil.  The  left 
tonsil  was  very  small  and  had  never  given  him  any  trouble. 
Examination  of  the  throat  revealed  an  intensely  engorged  mu- 
cous membrane,  edematous  and  showing  a  small  superficial 
ulceration  on  the  posterior  pharyngeal  wall  on  the  left  side. 
The  throat  was  so  intensely  inflamed  and  edematous  that  there 
was  hardly  any  breathing  space,  the  uvula  was  twice  its  natural 
size  and  the  pillars  of  the  fauces  almost  came  together.  I  took 
a  smear  at  the  time  in  order  to  differentiate  Mncent's  angina 
and  diphtheria,  and  immediately  made  a  culture.  The  smear 
showed  organisms  morphologically  resembling  pneumococci 
and  the  culture  showed  the  same  orgfanism. 
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The  patient's  temperature  was  102°  F.  There  was  moderate 
enlargement  of  the  upper  cervical  lymphatics.  I  had  the 
patient  go  to  bed,  gave  him  a  brisk  cathartic,  cachets  of  anal- 
gesics, a  gargle  of  peroxid  of  hydrogen  and  formaldehyd 
throat  lozenges.  The  next  morning  the  patient  was  better,  the 
temperature  being  down  to  100°.  Not  having  had  much  ex- 
perience with  such  cases,  and  the  weather  being  of  the  usual 
inclement  kind  we  have  in  the  middle  of  winter,  I  decided  he 
was  better  off  in  a  hospital,  where  he  went  for  three  days. 
Much  to  my  relief,  with  rest  in  bed  and  the  treatment  I  out- 
lined above,  he  recovered  entirely. 

Case  2  was  another  young  man  of  about  the  same  age, 
who  was  sent  to  me  by  his  family  physician.  This  case  pre- 
sented the  exact  picture  described  by  Elliott.  The  throat  was 
intensely  inflamed  and  edematous,  breathing  and  swallowing 
were  difficult,  the  temperature  was  about  102°,  the  cervical 
glands  were  much  enlarged.  The  patient  was  intensely  pros- 
trated. There  was  no  ulceration  present.  At  first  I  made  a 
diagnosis  of  rheumatism  of  the  throat,  but  taking  a  smear  and 
culture,  as  I  do  in  most  acute  throat  cases,  I  found  that  the 
infection  was  due  to  the  pneumococcus.  After  giving  him 
some  local  treatment  I  sent  him  home  to  go  to  bed,  where  he 
remained  for  two  days.  After  two  days  more  local  treatment 
he  recovered  entirely. 

Case  3. — A  young  married  woman  of  twenty-five,  about 
three  weeks  before  her  confinement  developed  a  ''sore  throat." 
When  I  saw  her  she  presented  all  the  symptoms  of  influenza. 
The  symptoms  were  about  the  same  as  those  outlined  above. 
On  the  fourth  day  she  developed  an  acute  otitis  in  the  right 
ear  and  later  a  mastoiditis  of  pneumococcus  infection.  Two 
days  later  an  infection  of  the  left  ear  took  place.  She  recov- 
ered from  her  nose  and  ear  illness  after  operation  on  the 
mastoid. 

The  remaining  two  cases  presented  similar  symptoms,  but 
in  these  no  cultures  were  taken.  However,  from  the  course  of 
the  disease  in  both  instances  I  am  convinced  that  it  was  due  to 
the  pneumococcus. 

I  shall  now  enumerate  very  tersely  the  general  course  of 
pneumococcus  infections  of  the  throat,  as  they  developed  in 
my  own  cases  and  those  of  Semon  and  Elliott. 

Btiology. — The  infection  occurs  during  the  winter  months 
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of  inclement  weather  when  pneumonia,  influenza  and  rheuma- 
tism are  very  prevalent,  and  there  is  no  way  of  definitely  dif- 
ferentiating the  condition  and  stating  that  the  pneumococcus 
is  the  cause  of  the  trouble,  unless  a  culture  is  taken.  A  peculiar 
fact  is  that  the  disease  seldom  is  complicated  by  a  true  pneu- 
monia. Age  and  sex  and  general  predisposition  make  very 
little  difference. 

Symptotns. — The  disease  usually  comes  on  suddenly  with 
moderate  temperature  and  intense  congestion  and  edema  of 
the  throat,  together  with  an  inflammation  of  the  anterior 
cervical  chain  of  glands.  The  prostration  is  usually  consid- 
erable. Swallowing  is  painful  and  the  patient  constantly  at- 
tempts to  spit  out  a  quantity  of  thick,  tenacious  mucus.  In  a 
few  cases  ulceration  of  the  mucous  membrane  of  the  pharyn- 
geal wall,  uvula  or  pillars  of  the  fauces  may  occur.  The  ulcer- 
ation is  superficial,  well  circumscribed,  covered  with  a  whitish 
gray  film,  and  is  surrounded  by  a  deeply  congested  tissue. 
^More  than  one  ulceration  may  be  present. 

The  course  of  the  disease  is  usually  short,  terminating  by 
lysis.  The  mucosa  assumes  its  normal  appearance  and  even 
though  ulceration  has  occurred  it  is  so  superficial  that  no 
scarring   is   left. 

Differential  Diagnosis. — This  condition  must  be  differentiat- 
ed from  diphtheria,  Vincent's  angina,  tuberculosis,  influenza 
and  rheumatism.  Clinically  it  is  differentiated  from  diph- 
theria by  the  lack  of  membrane  or  the  circumscribed  character 
of  the  membrane  if  one  is  present;  from  Vincent's  angina  it 
differs  by  the  ulceration  being  more  superficial,  the  shortness 
of  the  illness,  by  the  ulceration  not  showing  a  tendency  to 
spread  and  by  the  intense  surrounding  inflammatory  reaction ; 
it  is  differentiated  from  a  tubercular  inflammation  by  the 
moderate  amount  of  pain  and  the  superficial  character  of  the 
ulceration ;  from  influenza  it  is  differentiated  by  its  occurrence 
often  when  influenza  is  not  epidemic  or  endemic,  by  the  lack 
of  complications  and  by  the  swelling  of  the  cervical  lymphat- 
ics ;  from  rheumatism  it  is  differentiated  by  the  shortness  of 
the  illness  "and  the  lack  of  any  rheumatic  affection  elsewhere. 
A  positive  diagnosis  can  only  be  made  by  cultural  examina- 
tions of  the  throat. 

Prognosis. — Uneventful  recovery  occurs  in  most  cases,  par- 
ticularly when  there  is  no  ulceration.     Complications  are  few 
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and  within  five  to  seven  days  the  patient  fully  recovers.  In 
one  of  my  cases  a  mastoiditis  occurred ;  in  one  of  Sir  Felix 
Semon's  cases  a  fatal  tuberculosis  supervened. 

Treatment. — Rest  in  bed  with  ice  cloths  around  the  neck, 
is  of  utmost  importance.  A  brisk  cathartic  should  be  given 
and  some  form  of  antipyretic  and  analgesic  is  usually  neces- 
sary to  reduce  the  fever  and  to  overcome  the  headache  and 
general  pain.  Local  measures,  with  the  exception  of  nitrate 
of  silver,  are  of  little  service.  This  astringent  may  be  used 
in  mild  dilutions  to  relieve  the  congestion,  but  where  ulcera- 
tion is  present  one  can  use  a  50  per  cent  solution  on  the  ulcer- 
ated area  without  doing  any  harm.  No  warm  or  heavy  food 
should  be  taken.  The  oral  cavity  can  be  kept  moderately  clean 
and  comfortable  by  gargling  with  a  mild  alkaline  solution  or 
peroxid,  and  dissolving  a  formaldehyd  tablet  in  the  mouth 
every  few  hours.  The  most  important  therapy  is  rest  in  bed 
and  ice  compresses  applied  to  the  neck. 

Ti  West  Eighty-first  Street. 
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METHODS    OF    GIVING    ANESTHESIA    IX    OPEELA- 

TIOXS  UPOX  THE  UPPER  RESPIRATORY 

TRACT.* 

By  James  T.  Gwathmey,  M.  D., 

New  York. 

The  surgeon  operating  upon  some  part  of  the  upper  respira- 
tory tract  may  choose  from  such  a  diversity  of  agents  and 
methods  for  inducing  and  maintaining  anesthesia,  that  his 
final  selection  in  the  vast  majority  of  cases  should  be  such 
as  to  eliminate  absolutely  any  question  concerning  the  safety 
or  aftereffects  of  the  anesthetic.  As  the  writer  was  told  upon 
several  occasions  that  the  object  of  this  paper  was  to  provoke 
discussion  rather  than  to  emphasize  any  particular  anesthetic 
or  technic.  the  subject  will  be  treated  in  a  broad  and  liberal 
way.  * 

First.  The  agents  used  at  the  present  time  for  local  anesthe- 
sia are:  cocain  and  its  many  allies,  morphin,  ethylchlorid  and 
sterile  water. 

Whenever  possible,  morphin  should  always  precede  cocain, 
rendering  the  latter  safer  from  inhibitory  reflexes,  improving 
the  anesthetic,  and  removing  the  psychic  element. 

Second.  The  general  anesthetics  are:  nitrous  oxid  gas, 
ether,  ethylchlorid.  anesthol,  chloroform,  morphin ;  and  in 
emergency  cases,  alcohol  in  the  form  of  whiskey  or  brandy, 
combined  with  morphin. 

The  best  results  are  obtained  when  the  agents  enumerated 
above,  both  local  and  general,  are  used  in  combination  and  se- 
quence, as  indicated  by  the  condition  of  the  patient,  the  na- 
ture of  the  operation,  and  the  demands  of  the  surgeon. 

Third.  The  methods  employed  are  as  follows :  spinal  anal- 
gesia :  rectal  anesthesia ;  intravenous  anesthesia :  regional  anal- 


*Read  at  the  Seventeenth  Annual  Meeting  of  the  American  Lar3ai- 
gological,  Rhinological  and  Otological  Society,  June  1st  to  3d,  1911, 
Atlantic  City,  New  Jersey. 
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gesia ;  morphin  anesthesia ;  combined  local  and  general  anes- 
thesia ;  hypnotism,  alone  or,  preferably,  mental  suggestion 
combmed  with  other  methods ;  the  sequestration  method ; 
intratracheal  anesthesia ;  and  finally,  pulmonary  anesthesia  by 
the  nasal  or  oral  route,  with  or  without  valves  and  with  the 
gas  or  vapors  under  ordinary  or  positive  pressure. 

One  successful  case  of  a  surgical  operation  upon  a  human 
being  witn  electrical  anesthesia^  was  reported  from  Hartford, 
Connecticut,"  in  April,  1910,  but  as  no  subsequent  cases  have 
been  mentioned,  this  method  cannot  be  considered  as  practical 
at  the  present  time.  Few  surgeons  would  think  of  hypnotism 
in  this  connection,  but  every  physician  should  know  that  cer- 
tain persons  can  be  operated  upon  when  in  this  state.  All 
patients  are  affected  more  or  less  by  mental  suggestion.  This 
was  most  strikingly  illustrated  a  few  nights  ago  in  a  clinic 
with  which  I  am  connected.  At  my  suggestion  a  phonograph 
was  started  thirty  minutes  before  the  time  for  operating,  and 
at  that  time  not  one  of  the  group  of  five  to  eight  children 
operated  upon  for  adenoids  and  tonsils,  cried  or  objected  in 
any  way  to  the  anesthetic.  In  another  hospital  the  surgeons 
united  in  the  effort  to  eliminate  the  element  of  fear  by  ignor- 
ing or  denying  there  is  any  danger  in  connection  with  the 
anesthetic.  The  idea  being  that  fear  is  one  of  the  contribut- 
ing causes  to  nausea  and  vomiting,  especially  in  the  induction 
period.  The  result  of  the  combined  efforts  are  reported  to 
be  most  satisfactory.  Adults  are  especially  open  to  mental 
suggestion  after  small  physiologic  doses  of  morphin. 

The  sequestration  method-  consists  of  getting  the  patient 
under  narcosis  with  some  pulmonary  anesthetic  and  then  using 
the  inner  tire  of  an  automobile,  or  preferably  the  cuff  of 
some  blood  pressure  apparatus,  placed  at  the  upper  part  of  the 
thighs,  and  also  close  to  the  armpits,  making  pressure,  and 
thus  cording  off  this  amount  of  blood  from  the  body.  The 
patient  is  then  placed  in  a  sitting  position.  The  anemia  of 
the  brain  thus  produced  is  depended  upon  to  continue  the 
narcosis.  The  bands  are  gradually  loosened  and  the  anes- 
thetic discontinued  or  only  small  amounts  used.  Anesthesia 
usually  lasts  for  from  five  to  fifteen  minutes,  without  a  re- 
application.  This  method  is  safe,  for  if  any  untoward  symp- 
toms appear,  a  reversal  of  the  patient's  position  immediately 
rectifies  the  trouble.     Chloroform  is  the  only  anesthetic  contra- 
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indicated  with  this  method.  Toward  the  close  of  operations 
lasting  an  hour  or  more,  a  useful  modification  of  this  method 
will  be  found  in  the  raising  of  the  head  of  the  table  slightly, 
after  which  very  small  amounts  of  the  anesthetic  will  be 
necessary  to  complete  the  operation.  In  some  cases  the  anes- 
thetic may  be  entirely  withdrawn.  A  patient  under  an  anes- 
thetic is  quickly  responsive  to  changes  of  body  position. 

Rectal  anesthesia^  is  especially  useful  in  all  head  surgery. 
As  introduced  by  Dr.  Cunningham,  of  Boston,  and  greatly 
improved  and  modified  by  Dr.  Sutton,  of  Kansas  City,  it  is 
perfectly  safe  in  selected  cases.  This  method  has  not  made 
very  great  headway  in  the  last  few  years.  As  the  anesthetist 
is  compelled  to  be  at  the  head  of  the  patient  in  order  to  note 
the  reflexes,  the  writer  of  this  article  sees  no  advantage  in 
this  method  over  vapor  anesthesia. 

Spinal  anesthesia  seems  to  be  slowly  gaining  favor.  With 
the  perfect  technic  that  now  obtains  it  is  comparatively  safe. 
It  is  less  available  for  head  surgery  than  for  other  parts  of  the 
body.  When  the  head  is  to  be  operated  upon,  the  Trendelen- 
burg posture,  as  suggested  by  Jennesco,  is  used  to  obtain  the 
analgesia.  In  point  of  safety  it  cannot  be  compared  with  the 
best  local  and  pulmonary  methods.  A  German  statistician* 
recently  compiled  for  his  confreres  a  series  of  2400  cases  with 
twelve  deaths.     American  statistics  give  much  better  results.^ 

Intratracheal  anesthesia,"  as  introduced  by  Dr.  Meltzer  of 
the  Rockefeller  Institute,  should  be  encouraged  and  developed 
by  those  composing  this  association.  This  method  consists  in 
getting  the  subject  under  a  pulmonary  anesthetic  and  then 
passing  a  rubber  catheter  two-thirds  the  size  of  the  trachea 
to  its  bifurcation  and  then  alternately  passing  the  ether  vapor 
and  air  through  this  tube.  Upon  the  lower  animals  the  suc- 
cess of  the  method  is  unquestioned.  Between  fifty  and  one 
hundred  cases  have  been  reported  so  far  upon  human  beings. 
Unfortunately  one  death  has  occurred  through  faulty  technic. 
In  the  experimental  laboratory  every  requirement  of  a  per- 
fect anesthetic  is  met:  absolute  relaxation;  infinitesimal 
amounts  of  ether ;  perfect  control  of  the  degree  of  anesthesia ; 
abolishing  reflexes  or  allowing  them  to  appear  at  will ;  and  the 
absence  of  aftereflFects.  This  method  of  anesthesia  deserves 
every  encouragement  and  a  thorough  trial ;  and  in  the  mean- 
time, a  suspension  of  judgment  and  absence  of  criticism. 
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By  morphin  anesthesia  is  meant  giving  a  full  physiologic 
dose  of  morphin  and  hyoscin,  and  supplementing  this  with  a 
few  drops  of  the  anesthetic  chosen,  or  preferably  with  nitrous 
oxid  gas  and  oxygen  at  normal  pressure.  This  method  is  use- 
ful when,  for  any  reason,  ether  or  chloroform  are  strongly 
contraindicated.  Dr.  James  P.  Tuttle,  of  New  York  City,  in 
connection  with  Dr.  Jerome  M.  Lynch,  reports  over  two  thou- 
sand cases  without  a  single  death.  The  usual  dose  is  one- 
fiftieth  of  a  grain  of  hyoscin  and  one-quarter  of  a  grain  of 
morphin.  This  is  given  in  two  periods,  the  first  gr.  1/100 
two  hours,  and  the  second  gr.  1/100  thirty  minutes  before  the 
operation.  One-quarter  of  a  grain  of  morphin  is  added  to  the 
second  dose.  (This  last  medication  is  omitted  or  decreased 
according  to  the  condition  of  the  patient  at  that  time.)  The 
contraindications  to  this  method  are  an  acute  or  subacute  ne- 
phritis ;  a  very  rapid  heart  also  indicates  smaller  doses  of 
hyoscin. 

Intravenous  Anesthesia.' — The  first  experiments  were  on  ani- 
mals with  the  different  narcotics  and  analgesica.  Ether  in  a 
5  per  cent  solution  was  finally  selected  as  the  best  agent,  used 
alone  or  in  sequence  with  isopral.  A  special  apparatus  regu- 
lates the  flow  of  the  anesthetic  drop  by  drop.  Xot  over  three 
hundred  cubic  centimeters  were  used  with  any  patient. 

Two  hundred  and  fifty  cases  are  reported  with  no  fatalities. 
The  objections  stated  are  the  long  postanesthetic  stage  (seven 
to  eight  up  to  twenty-four  hours)  and  incomplete  anesthesia 
and  relaxation,  increased  blood  pressure  and  thrombosis  for- 
mation in  the  veins ;  also  lack  of  control  over  the  dilution  of 
the  ether. 

Regional  Anesthesia.* — This  method  should  be  used  with 
morphin  and  some  local  anesthetic  instead  of  alone.  Anemia 
of  an  extremity  is  induced  by  raising  the  part,  thus  emptying 
the  vessels,  as  far  as  possible,  by  gravity.  A  bandage  is  then 
applied  from  the  lesion  to  the  trunk ;  another  below  the  lesion 
so  that  there  is  an  anemic  area  at  least  15  cm.  wide.  When- 
ever local  anesthesia  of  an  extremity  is  incomplete  by  the 
usual  methods,  this  procedure  should  be  added. 

The  scientific  basis  for  the  successful  administration  of  all 
pulmonary  anesthetics  consists,  in  addition  to  the  usual  prep- 
aration of  the  patient:  First — Some  preliminary  medication.^ 
Second — Anesthetic  so  arranged  that  any  sequence  or  com- 
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bination  can  be  quickly  made  without  interfering  in  the  sUght- 
est  with  the  operation.  Third — All  anesthetics  heated  to  the 
temperature  of  the  blood.  Fourth — Combined  with  oxygen 
when  indicated."^  Fifth — Apparatus  so  constructed  as  to  be 
able  to  administer  the  gases  or  vapors  under  normal  atmos- 
pheric pressure  or  positive  pressure  and  with  moisture,  and 
either  with  or  without  valves. 

Preliminary  medication  given  thirty  minutes  before  the 
operation  quiets  a  patient,  as  indicated  by  the  normal  heart 
sounds ;  shortens  the  period  of  induction :  abolishes  unneces- 
sary reflexes  and  blunts  others,  including  the  vomiting  cen- 
ter ;  diminishes  the  amount  of  the  anesthetic  one-third  to  one- 
half  ;  renders  holding  and  strapping  unnecessary ;  diminishes 
the  secretion  of  saliva  to  a  negligible  quantity ;  and  finally 
allows  the  patient  to  come  out  of  the  anesthetic  as  in  the  in- 
duction, quietly  and  naturally.  The  following  plan  has  suc- 
cessfully been  used  in  connection  with  morphin : 

To  relieve  the  dryness  of  the  mouth  and  thirst  after  the 
operation,  one  or  two  pints  of  normal  saline  should  be  given 
per  rectum  five  to  ten  minutes  before  the  close  of  the  opera- 
tion, and  whife  the  patient  is  in  full  surgical  anesthesia.  This 
procedure  brings  the  patient  out  strong,  and  usually  with  no 
disposition  to  vomit. 

Xearly  all  patients  should  have  the  benefit  of  the  induction 
of  the  narcosis  with  nitrous  oxid  gas  and  oxygen.^^  The  con- 
tinuance with  this  combination  would  depend  upon  many  cir- 
cumstances unnecessary  to  go  into  at  this  time.  If  a  change 
is  indicated,  an  even  narcosis  can  be  maintained  with  warm 
ether  or  chloroform  and  oxygen,  while  the  final  stages  of  any 
operation  lasting  one  hour  or  more  should  be  nitrous  oxid  gas 
and  oxygen.  A\'hen  this  plan  is  followed,  in  over  ninety  per 
cent  of  all  cases  the  patient  will  suflFer  from  no  unpleasant 
aftereflFects. 

Positive  pressure,  which  consists  in  having  the  bag  or  bags 
holding  the  nitrous  oxid  gas  and  oxygen  overdistended  and 
tlie  expiratory  valve  so  regulated  that  an  effort  is  necessary 
on  the  part  of  the  patient  to  exhale,  is  indicated  for  the  strong 
and  robust.  \'alves  are  used  for  those  below  par,  while  for 
the  very  weak  and  anemic  a  somewhat  open  method  is  usually 
best. 

Dr.  S.  Griffith  Davis,  of  Baltimore,  has  supplemented  ray 
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own  work  in  the  laboratory  with  warm  anesthetics  by  a  re- 
markable series  of  observations  upon  human  subjects  under- 
going surgical  operations.  In  twenty-six  patients  anesthe- 
tized with  warm  ether  and  chloroform  vapor,  the  loss  of  tem- 
perature averaged  0.29°  F.,  as  against  the  loss  of  1.02°  in  one 
hundred  and  forty  cases  anesthetized  under  similar  conditions 
with  the  open  drop  method.  This  data  in  connection  with  the 
clinical  eftects  observed  daily  by  those  using  the  warm  vapors, 
places  the  vapor  method  upon  a  firm  scientific  basis. 

The  drop  method^-  of  ether  or  chloroform  has  no  scientific 
basis  of  clinical  facts  to  sustain  it,  when  compared  with  the 
administration  of  the  warm  vapors  combined  with  oxygen  and 
passed  through  water,  thus  washing  out  the  peroxids,  alde- 
hyds  and  alcohol,  and  giving  to  the  patient  a  pure  ether  vapor. 
For  this  reason  the  statistics  collected  in  recent  years  refer- 
ring especially  to  chloroform  should  be  accepted  with  very 
great  caution.  It  has  yet  to  be  proven  that  any  pathologic 
changes  follow  the  administration  of  warm  chloroform  vapor 
with  oxygen.  The  only  method  with  which  the  vapor  can  be 
compared  is  the  combination  of  nitrous  oxid  gas  and  oxygen. 
Having  determined  the  safest  way  to  administer  the  anes- 
thetic, it  is  an  easy  matter  to  apply  this  knowledge  so  as  to 
get  the  best  results  in  any  given  case. 

Of  all  serious  surgical  cases,  the  easiest  from  the  anesthetic 
standpoint  is  a  mastoid  operation.  A  deep  anesthesia  is  re- 
quired only  in  the  initial  stages.  The  hammering  and  chisel- 
ing in  itself  seems  to  have  some  anesthetic  effect,  as  the  vapors 
can  be  almost  withdrawn  and  the  reflexes  allowed  to  become 
quite  active  without  the  patient  evincing  any  conscious  move- 
ment. If  nausea  follows  a  mastoid  operation,  the  anesthetist 
has  not  measured  up  to  his  opportunities. 

For  a  submucous  operation;  the  Rose  position  with  warm 
chloroform  vapor  and  oxygen  is  preferable  when  a  general 
anesthetic  is  decided  upon. 

A  recent  visit  to  some  of  the  principal  medical  centers  in 
the  United  States  shows  a  wide  diversity  of  opinion  both  as 
to  the  anesthetic  and  the  operation  in  the  removal  of  adenoids 
and  tonsils.  In  the  Massachusetts  General  Hospital  the  pre- 
vailing method  seems  to  be  with  the  patient  in  the  sitting  pos- 
ture. The  patient  is  first  anesthetized  in  the  horizontal  pK)si- 
tion,  and  is  then  picked  up  bodily  and  placed  in  an  ordinary 


METHODS    OF    GIVING    ANESTHESIA.  847 

chair.  The  operator  sits  directly  in  front  of  the  patient,  with 
an  assistant  immediately  behind  him,  while  the  anesthetist 
stands  behind  the  patient,  supporting  the  head  and  shoulders. 
As  they  have  surgical  chairs  that  can  be  thrown  up  instantly, 
to  which  the  patient's  shoulders  can  be  strapped  to  prevent 
slipping  when  in  the  sitting  position,  there  is  no  excuse  for 
using  this  clumsy  method.  If  the  patient  comes  out  sufficient- 
ly to  annoy  the  surgeon,  the  anesthetic  is  reapplied  and  the 
operation  continued.  The  nitrous  oxid  gas-ether  sequence  is 
used.     (Chloroform  is  prohibited  in  this  hospital.) 

In  Baltimore  the  horizontal  position  is  used  throughout. 
The  nitrous  oxid  gas-ether  sequence  is  used  to  get  the  patient 
under,  and  a  continuous  narcosis  maintained  by  the  warmed 
vapor  method,  using  nasal  tubes.  The  anesthesia  is  perfect, 
the  operator  taking  his  time,  grasping  with  artery  forceps  and 
tying  every  bleeding  point,  as  in  an  abdominal  operation.  Each 
case  consumed  between  thirty  and  sixty  minutes.  Certainly 
no  alarm  from  bleeding  could  be  felt  after  the  patient  left  the 
table. 

In  Cleveland,  Ohio,  all  the  cases  that  I  saw  were  operated 
upon  under  nitrous  oxid  gas  and  oxygen  alone.  The  anes- 
thetic (given  by  Dr.  Teter)  was  all  that  could  be  desired,  the 
patient  being  completely  anesthetized  and  all  reflexes  abolished. 
In  order  to  maintain  the  anesthesia  the  gas  and  oxygen  are 
forced  through  the  nares  under  such  pressure  as  to  throw 
the  blood  from  two  to  four  feet.  The  surgeon  in  this  instance 
seemed  to  be  absolutely  fearless  to  the  possibilities  of  tubercu- 
losis or  syphilis,  having  only  his  glasses  instead  of  some  trans- 
parent shield  to  protect  him. 

In  New  York  City,  so  far  as  I  know,  neither  of  these,  last 
two  methods  prevail.  The  visual  procedure  is  to  get  the  pa- 
tient under  narcosis  with  nitrou:=  oxid  gas  or  ethylchlorid 
followed  by  ether,  using  a  closed  method  and  getting  the  pa- 
tient well  under,  and  depending  upon  this  first  application  of 
the  anesthetic  to  complete  the  operation,  or  to  reapply  the 
anesthetic  if  necessary.  In  one  clinic  neither  a  local  nor  a 
general  anesthetic  is  given  the  children.  In  St.  Bartholomew's 
Clinic,  with  which  I  am  connected,  we  use  the  nitrous  oxid 
gas-ether  sequence  to  get  the  patient  under.  The  narcosis  is 
maintained  with  ether  vapor,  supplemented  by  small  amounts 
of  chloroform  vapor  when  necessary ;  all  of  the  vapor  passing 
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through  a  tube  soldered  to  the  mouth  gag.  A  water  suction 
pump  is  used  to  keep  the  throat  clear  of  blood.  This  combi- 
nation gives  a  continuous  narcosis  and  a  bloodless  field. ^^  All 
operators  using  this  method  find  their  time  diminished  one- 
third  to  one-half,  enabling  them  to  get  their  maximum  speed 
without  feeling  hurried.  Every  surgeon  who  competes  for 
time  against  the  anesthetic  as  usually  given,  and  hurries 
through  the  operation  regardless  of  the  blood  obscuring  his 
view,  cannot  do  his  best  work  and  will  sooner  or  later  come 
to  grief. 

In  all  operations  upon  the  upper  air  passages  a  preliminary 
douching  with  some  antiseptic  (in  some  instances  to  clear  the 
parts  of  blood  and  pus)  is  absolutely  essential.  The  principal 
duties  of  the  anesthetist  are  to  find  out  whether  the  breathing 
is  nasal  or  oral,  and  to  direct  his  anesthetic  vapor  accordingly ; 
to  keep  a  clear  airway  either  by  a  suction  pump  or  sponging; 
maintain  an  even  narcosis ;  keep  the  mouth  gag  in  position ; 
protect  the  patient  from  too  much  weight  upon  the  throat  and 
chest  either  by  artery  forceps,  or  by  an  assistant  leaning  too 
heavily  upon  the  chest,  and  assist  the  surgeon  in  any  way  that 
he  may  direct.  This  is  possible  by  the  anesthetist  using  a  foot 
pump,  thus  leaving  both  hands  free. 

While  I  have  purposely  avoided  going  into  detail  regarding 
any  given  method,  and  have  refrained  from  the  positive  advo- 
cacy of  any  special  procedure,  this  much  may  be  said  in  favor 
of  pulmonary  anesthetics  in  general :  the  narcosis  is  always 
under  control  and  may  be  modified  according  to  the  exigencies 
of  the  case.  In  the  event  of  hemorrhage  or  shock  the  quan- 
tity of  the  anesthetic  may  be  lessened,  and  the  oxygen  in- 
creased, thus  keeping  the  pulse  and  respiration  as  nearly  nor- 
mal as  possible.  As  the  operation  is  drawing  to  a  close,  the 
pulmonary  anesthetic  should  be  so  gradually  withdrawn  that 
the  patient  will  be  practically  out  of  its  influence  by  the  time 
the  operation  is  completed.  If  preliminary  medication  has 
been  given,  as  suggested  in  this  paper,  and  the  head  of  the 
operating  table  raised,  and  this  position  maintained  by  two 
pillows  under  the  patient's  head  immediately  after  the  patient 
being  returned  to  bed.  a  twilight  slumber  will  continue  until 
the  patient  awakens  in  a  quiet  and  natural  manner. 
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LXVII. 

NASAL  ACCESSORY  SINUSES— DIFFERENT 
METHODS  OF  TREATMENT.* 

By  Lhe  M.  Hurd,  M.  D., 

New  York  City. 

It  is  well  to  look  at  the  etiolog}-  and  pathologj'  of  nasal 
sinus  diseases  before  considering  their  treatment.  The  usual 
cause  of  sinus  trouble  is  a  deformed  middle  turbinate,  with 
which  is  frequently  associated  a  septal  deviation  to  that  side, 
an  enlarged  ethmoidal  bulla,  or  the  uncinate  process  may  crowd 
in  upon  the  nasofrontal  duct.  Superimposed  upon  these  abnor- 
mal anatomic  conditions  are  the  changes  due  to  infection  of 
the  nasal  mucosa  which  turn  the  naturally  open  sinuses  into 
closed  infected  cavities. 

The  cases  should  be  divided  into  acute  and  chronic,  mild  and 
severe.  At  times  what  appears  to  be  a  mild  case  may  be  the 
most  menacing  to  the  individual. 

It  is  also  necessary  to  make  sure  whether  one  is  dealing  with 
a  purely  acute  condition  or  an  acute  exacerbation  of  a  chronic 
inflammation.  An  acute  exacerbation  is  far  more  dangerous 
than  a  simple  acute  inflammation.  In  December,  1906,  I  saw 
a  boy  16  years  old,  w^hose  only  history  was  recurring  frontal 
headaches  for  several  years,  to  which  little  attention  had  been 
given.  For  one  week  he  had  had  a  nasal  cold.  The  day  I  first 
saw  him  he  had  a  chill,  followed  by  a  temperature  of  105°  F., 
pulse  135,. with  much  frontal  pain  and  tenderness.  Examina- 
tion of  the  nose  revealed  inflamed  membrane  about  the  naso- 
frontal duct,  with  some  pus.  Transillumination  showed  right 
frontal  sinus  light,  left  dark,  both  antra  light.  By  shrinking 
the  tissues  with  cocain  and  saline  douches  the  temperature 
dropped  to  99.8°  by  the  next  morning,  but  again  reached  105° 
at  3:30  p.  m. ;  at  11:30  p.  m.  temperature  still  105°.     I  then 
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removed  part  of  the  middle  turbinate  with  considerable  diffi- 
culty on  account  of  a  septal  deviation,  but  could  not  get  into 
the  frontal  sinus.  However,  I  washed  out  a  large  ethmoidal 
cell  and  the  temperature  dropped  to  103°,  but  the  next  morn- 
ing it  was  climbing  again — 104°,  continuing  to  105^.  I  de- 
cided to  open  the  sinus  externally.  He  had  a  decided  leuco- 
cytosis,  25,500,  polymorphonuclears  81.6%.  A  Killian  opera- 
tion was  done.  The  sinus  was  full  of  pus,  under  considerable 
pressure;  the  lining  membrane  was  necrotic  and  easily  lifted 
away  from  the  bone.  There  was  a  large  ethmoidal  cell  that 
occluded  the  nasofrontal  duct,  the  same  cell  that  I  had  washed 
out  the  night  before  and  which  had  prevented  my  reaching 
the  frontal  sinus.  It  was  three  days  before  his  temperature 
was  normal.  A  case  like  this  shows  how  suddenly  a  mild 
chronic  affair  can  menace  life. 

The  acute  inflammations,  without  complications,  will  usually 
recover,  under  simple  medical  measures,  attention  to  the  bow- 
els, diet  and  nasal  douches  plus  at  times  a  slight  intranasal 
operation. 

The  chronic  inflammations  will  generally  require  surgical 
measures,  intranasal  usually,  in  a  few  cases 'a  more  radical 
external  procedure. 

The  complications  of  sinus  disease  will  require  sound  sur- 
gical judgment  and  should  be  met  promptly.  If  there  is  any 
doubt  about  what  can  be  done  intranasally,  go  in  from  the 
outside,  where  the  opportunity  to  see  what  you  are  doing  is 
the  best  and  the  diseased  tissue  can  be  the  more  thoroughly 
cleaned  out. 

Nasal  sinus  disease,  especially  chronic  cases,  quite  fre- 
quently involves  several  contiguous  sinuses ;  generally  the  eth- 
moidals are  the  first  involved,  then  extending  to  the  frontal, 
antrum  or  sphenoid. 

Orbital  and  ocular  complications  are  the  more  frequent. 
Meningeal  and  cerebral  complications  take  place  more  fre- 
quently than  was  formerly  supposed.  Gastric  and  intestinal 
derangement  is  quite  often  associated,  from  the  swallowing  of 
pus.  Acute  otitis  and  mastoiditis  at  times  derive  their  infec- 
tion from  the  nasal  sinuses. 

This  priority  of  the  ethmoidal  infection  leads  me  to  think 
that  these  cells  are  not  always  given  the  attention  their  im- 
portance demands.    They  extend  frequently  out  over  the  orbit. 
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where  it  is  impossible  to  reach  them  through  the  anterior 
nares.  In  one  case  I  found  an  anterior  ethmoidal  cell  that 
extended  fully  an  inch  out  over  the  orbit.  This  particular 
set  of  ethmoidal  cells  were  accompanied  by  much  frontal  pain, 
tenderness  and  headaches  with  vertigo.  There  was  a  small 
amount  of  nasal  purulent  discharge.  The  eyes  were  normal. 
The  middle  turbinate  and  ethmoidal  cells  were  removed  as  far 
as  they  could  be  seen,  without  relieving  the  symptoms.  The 
external  operation  proved  the  frontal  to  be  normal,  but  on 
reaching  the  ethmoidals  this  very  large  cell  was  discovered, 
which  was  filled  with  thickened  membrane.  All  the  etli- 
moidals  and  the  anterior  wall  of  the  sphenoid  sinus  were  re- 
moved. This  resulted  in  the  immediate  relief  of  the  head- 
aches, and  the  vertigo  disappeared  in  four  weeks. 

These  cases  that  have  the  sinuses  filled  with  very  thick 
membrane  are  very  obstinate  to  intranasal  treatment.  A  case, 
to  illustrate  this  condition,  had" ethmoid  and  frontal  involve- 
ment. He  had  had  recurrent  nasal  colds  for  over  three  years, 
with  frontal  and  occipital  headaches.  The  anterior  end  of 
the  middle  turbinate  and  some  of  the  ethmoidal  cells  were 
removed  two  years  before  I  saw  him.  He  had  gradually  be- 
come worse,  and  was  extremely  nervous,  feels  mentally  dull, 
lacks  application,  is  easily  fatigued  and  on  the  border  of  mel- 
ancholia. The  examination  showed  polypoid  tissue  about 
frontal  duct  with  some  pus.  A  probe  could  easily  be  passed 
into  the  frontal  sinus,  by  which  dead  bone  was  detected  on  the 
posterior  frontal  wall  at  the  frontal  orifice  of  the  duct.  The 
X-ray  showed  a  fairly  large  frontal  sinus,  which  was  very 
cloudy.  A  Killian  was  performed,  but  just  before  the  opera- 
tion, I,  as  I  supposed,  washed  out  the  sinus  through  a  canula, 
and  to  my  surprise,  when  1  removed  the  anterior  frontal  wall 
the  pus  and  sinus  membrane  welled  up  into  the  wound  under 
considerable  pressure.  When  all  the  anterior  wall  was  re- 
moved it  was  found  that  the  canula  had  left  a  blood  stained 
path  through  this  thickened  membrane,  and  the  fluid  from  the 
douche  had  only  followed  the  tract  of  the  canula  on  its  way 
out  of  the  sinus  and  had  not  cleared  out  the  pus  or  relieved  the 
tension  to  any  appreciable  extent.  This  case  shows  how  hope- 
less intranasal  treatment  is  in  this  condition. 

The  antrum:  acute  inflammation.  First  determine  the 
source  of  the  infection,  nasal  or  dental.     The  majorit}-  are 
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nasal,  dating-  from  an  attack  of  influenza  or  nasal  cold.  The 
denta!  cases  are  far  more  apt  to  be  of  a  chronic  nature.  Though 
the  transilluminating  lamp  will  help  in  the  diagnosis,  a  good 
X-ray  plate  is  of  far  greater  value.  Suction  with  Bier's  ap- 
paratus sometimes  brings  pus  from  under  the  middle  turbi- 
nate near  the  antral  orifice,  which  is  a  fairly  sure  indication 
of  antral  disease,  but  an  antral  trocar  passed  throug^h  the  naso- 
antral  wall  under  the  inferior  turbinate  is  the  surest  way  of 
arriving  at  the  diagnosis. 

The  acute  cases  will  frequently  clear  up  with  repeated 
douching  through  an  antral  trocar.  With  a  little  care  the 
original  hole  made  by  the  trocar  can  be  found  daily  and  the 
antrum  washed  out  without  discomfort  to  the  patient.  If  the 
purulent  matter  does  not  diminish  daily  under  this  treatment, 
it  is  only  a  waste  of  time  to  continue.  Then  the  antrum 
should  be  opened  into  the  nose  by  removing  the  anterior  third 
of  the  inferior  turbinate  and  then  removing  all  the  nasoantral 
wall  up  to  the  attachment  of  the  inferior  turbinate.  This  wall 
can  be  easily  removed  by  first  puncturing  it  with  Myles'  antral 
chisel,  then  the  opening  enlarged  with  punch  forceps  and 
Wagener's  antral  forceps,  until  all  the  antral  wall  is  removed 
beneath  the  inferior  turbinate.  This  procedure  will  cure  most 
cases  of  antral  disease,  where  it  is  alone  infected.  Do  not 
expect  it  to  clear  up  with  either  the  ethmoidals  or  the  frontal 
sinus  above  infected.  There  are  a  few  antra  that  will  not  get 
well  by  intranasal  treatment.  Then  it  is  necessary  to  do  an 
external  operation  through  the  canine  fossa.  The  incision  runs 
along  the  gingivolabial  fold  from  the  canine  tooth  to  the  last 
molar.  After  retracting  the  periosteum,  the  whole  anterior  antral 
wall  is  removed,  giving  especial  care  to  the  corners ;  then  all 
the  lining  membrane  is  curetted  out  until  it  is  a  clean  bony 
cavity ;  next  the  bony  nasal  wall  is  carefully  removed  from 
the  nasal  mucosa,  saving  all  the  membrane  possible.  The  ii»- 
ferior  turbinate  bone  is  also  shelled  out ;  this  makes  its  mem- 
brane available.  This  nasal  mucosa  is  used  to  make  two  or 
three  flaps  that  will  cover  to  the  best  advantage  the  antral 
walls  One  of  the  flaps  should  be  attached  anteriorly  in  such 
a  manner  that  it  can  be  wrapped  around  the  anterior  rim  of 
the  opening  into  the  nose  to  prevent  exuberant  granulations 
in  this  locality.  By  this  method  the  nasal  mucosa  lines  a  good 
share  of  the  antral  cavity,  and  as  the  antrum  now  is  simply  a 
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large  recess  of  the  nose,  when  healed,  the  patient  can  no  longer 
suffer  from  antral  disease,  as  this  antral  recess  will  hereafter 
be  governed  by  the  conditions  of  the  nose  alone.  If  the  pa- 
tient contracts  a  nasal  cold  the  same  condition  pertains  in  the 
antral  cavity,  and  when  the  cold  clears  up,  the  antrum  does 
likewise. 

The  sphenoidal  sinus,  next  to  the  antrum,  gives  the  best 
results  under  intranasal  treatment,  though  it  is  seldom  alone 
infected.  Most  of  the  acute  cases  will  recover  under  saline 
douches  and  injections  of  saturated  argyrol  solution  into  the 
sinus.  If  there  is  great  pain,  which  is  the  case  when  the  ori- 
fice closes,  this  pain  being  referred  to  the  parietal,  occipital  or 
deep  seated  behind  the  eye,  or  there  are  ocular  changes,  free 
drainage  must  be  immediately  established.  This  can  be  done 
intranasally  by  removing  part  of  the  middle  turbinate  bone,  re- 
sulting in  a  good  view  of  the  anterior  sphenoidal  wall.  This 
wall  can  then  be  removed  with  biting  forceps,  which  is  as  far 
as  one  should  generally  go,  because  the  very  thin  walls  of  the 
sinus  make  it  dangerous  to  use  a  curette.  If  it  seems  neces- 
sary to  gain  better  drainage,  use  a  dull  forceps,  grasping  the 
thickened  membrane  and  pulling  it  away  carefully.  It  is  only 
necessary  to  read  one  report  of  rupture  of  the  cavernous  sinus 
followed  by  death,  from  the  use  of  the  curette  in  the  sphenoidal 
sinus,  to  approach  this  sinus  ever  after  with  the  greatest  cau- 
tion. The  sphenoidal  sinus,  in  both  acute  and  chronic  condi- 
tions, is  usually  associated  with  a  similar  condition  in  the  eth- 
moidal cells,  especially  the  posterior  group,  and  should  be 
treated  in  conjunction  with  them. 

The  ethmoidal  cells  are  probably  the  most  frequently  affect- 
ed. The  acute  cases  will  usually  recover  under  medical  meas- 
ures, though  they  may  be  very  severe,  -as  in  influenza,  with 
extension  into  the  orbit,  requiring  immediate  drainage,  which 
is  best  done  by  the  external  route,  where  one  can  feel  sure  that 
it  is  all  cleaned  out. 

This  spring  I  saw  a  boy  eight  years  old,  who  had  had  grippe 
three  weeks  before  with  sonje  nasal  symptoms.  The  day  be- 
fore I  saw  him  his  upper  eyelid  became  edematous,  with  some 
frontal  pain,  much  bone  tenderness  and  considerable  swelling 
and  pus  about  the  infundibulum.  I  opened  the  sinuses  exter- 
nally and  found  pus  in  the  orbit  just  posterior  to  the  lacrimal 
groove,  where  an  anterior  ethmoidal  cell  had  ruptured.     These 
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cells,  also  the  frontal,  were  severely  infected,  with  pus  under 
some  pressure.  The  frontal  sinus  at  this  age  is  small  and  can 
be  easil}-  cleared  out  from  below  without  removing  the  an- 
terior wall. 

Chronic  ethmoiditis  will  rarely  get  well  without  the  removal 
of  the  diseased  tissue.  These  cases  run  the  gamut  from  very 
mild  infection,  in  which  is  produced  the  edematous  nasal  polyp 
(which,  by  the  way,  is  probably  always  due  to  sinus  disease),  to 
bone  necrosis.  The  mild  conditions  can  be  cured  intranasally; 
the  more  severe  ones  depend  largely  on  their  anatomic  features 
whether  they  will  clear  up  with  intranasal  treatment.  Here 
the  X-ray  plate  is  of  great  service.  If  it  shows  the  ethmoidal 
labyrinth  to  be  compact,  with  no  extensions  over  the  orbit,  one 
ought  to  be  able  to  reach  all  the  cells  through  the  nose,  but 
if  there  are  extensions  of  the  cells  out  over  the  orbit  the 
chances  of  an  intranasal  cure  are  not  very  good.  Sometimes 
these  cells  extend  an  inch  externally.  The  frequent  associa- 
tion of  frontal  and  sphenoidal  sinusitis  must  be  taken  into  ac- 
count in  the  treatment. 

In  removing  the  ethmoidal  labyrinth  intranasally  the  whole 
middle  turbinate  should  be  taken  out.  then  the  diseased  eth- 
moidal tissue  removed  carefully.  As  soon  as  the  operative 
field  becomes  obscured  with  blood  one  should  cease  until  it  is 
controlled  or  wait  until  another  day  to  finish. 

The  frontal  sinus  usually  becomes  infected  on  account  of 
some  deformity  about  the  nasofrontal  duct;  the  middle  tur- 
binate, the  ethmoidal  bulla  or  the  uncinate  process  crowds  in 
upon  the  nasal  orifice  of  this  duct  so  that  if  the  nasal  mucosa 
swells,  the  duct  soon  becomes  narrowed  or  completely  closed, 
converting  the  frontal  sinus  into  a  closed  infected  cavity,  caus- 
ing pressure  symptoms.  This  condition  in  acute  cases  can 
usually  be  relieved  by  nasal  saline  douches  and  shrinking  the 
nasal  membrane  with  cocain  and  weak  suprarenal  solution. 
If  these  medical  measures  do  not  suffice,  the  anterior  end  of 
the  middle  turbinate  should  be  removed.  Bier's  suction  ap- 
paratus wiil  aid  in  withdrawing  the  secretion  from  the  sinus. 

There  is  one  class  of  cases  worth  bringing  to  your  atten- 
tion.    It  is  the  supraorbital  neuralgias  due  to  changes  in  the 
sinus  secretion  in  which  a  very  thick  mucus  is  produced.     This'' 
neuralgia  is  of  a  periodic  type,  starting  at  a  certain  hour  each 
day,  continuing  for  a  certain  time,  then  suddenly  stopping,  the 
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patient  feeling  quite  well  the  rest  of  the  day.  The  period  of 
tlie  neuralgia  is  about  the  reverse  to  the  usual  frontal  sinus 
pain,  which  starts  as  soon  as  the  patient  gets  out  of  bed  and 
lasts  until  the  sinus  has  drained  itself  to  some  extent,  which 
can  be  best  illustrated  by  the  following  history:  A  man.  34 
years  old.  of  good  habits,  has  had  intense  frontal  neuralgia 
from  10  a.  m.  to  3  p.  m.  for  two  days.  He  gives  a  history 
of  having  a  similar  condition  two  years  previously  for  six 
weeks,  that  came  on  at  10  a.  m.  and  lasted  a  certain  time  each 
day ;  the  pain  was  so  intense  that  he  became  delirious.  He 
was  in  a  Mexican  mining  camp.  At  the  time  for  the  pain  to 
come  on  he  would  lie  down  and  endure  it  for  several  hours, 
becoming  oblivious  to  his  surroundings.  It  would  stop  at  a 
certain  hour,  when  he  would  proceed  with  his  duties.  On  ex- 
amination I  found  him  extremely  tender  over  the  frontal  sinus, 
the  mucosa  about  the  infundibulum  was  intensely  congested, 
the  least  pressure  in  this  region  would  increase  the  neuralgic 
pain.  I  observed  this  man  go  through  his  period  of  neuralgia 
for  two  days,  and  I  do  not  remember  seeing  one  suflFer  more 
intense  pain.  As  I  have  said,  it  came  on  suddenly  in  an  ap- 
parently healthy  man,  and  he  was  completely  incapacitated 
until  the  pain  stopped,  then  he  felt  qviite  well  again,  consider- 
ing the  strain  he  had  been  through.  I  removed  the  anterior 
end  of  the  middle  turbinate  and  washed  out  a  thick  plug  of 
mucus  from  the  frontal  sinus,  when  the  neuralgia  immediately 
disappeared  not  to  return. 

If  there  are  orbital  complications,  such  as  edema  of  the  lids, 
proptosis,  etc..  it  is  better  judgment  to  open  the  sinus  exter- 
nally. I  fully  appreciate  that  some  cases  will  be  relieved  by 
intranasal  measures,  but  it  is  usually  guesswork,  and  the  in- 
fection may  extend  while  you  are  temporizing.  It  might  be 
well  to  add  that  orbital  complications  are  comparatively  rare. 

The  X-ray  plate  is  of  the  greatest  help  in  frontal  sinusitis, 
especially  in  the  treatment  of  the  chronic  conditions.  Trans- 
illumination may  be  of  some  service,  but  should  only  be  looked 
npon  as  one  of  the  minor  adjuncts  for  diagnosis. 

In  the  chronic  cases  sometimes  a  clear  history  can  be  gotten 
where  the  condition  started  from  an  attack  of  influenza  or  a 
severe  nasal  cold ;  in  others,  no  sudden  onset  can  be  traced. 

The  usual  symptoms  are  bone  tenderness,  frontal  pain,  fron- 
tal headaches,  indefinite  sensations  about  the  eye,  vertigo  and 
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a  discharge  of  pus  from  the  nose.  Purulent  nasal  discharge 
and  tenderness  are  the  two  most  frequent  symptoms  of  which 
the  patient  complains. 

The  object  sought  is  to  establish  drainage.  This  may  be 
effected  by  simply  removing  the  anterior  end  of  the  middle  tur- 
binate. It  may  also  be  necessary  to  take  down  some  of  the 
uncinate  process  and  remove  the  anterior  ethmoidal  cells.  Here 
the  X-ray  plate  is  of  great  service  in  determining  how  much 
can  be  done  intranasally  toward  enlarging  the  nasofrontal  duct. 
Where  the  plates  show  sufficient  room  between  the  nasal  sep- 
tum and  the  inner  angle  of  the  eye,  and  the  side  view  shows  a 
deep  sinus,  it  is  justifiable  to  enlarge  the  duct  intranasally  at 
the  expense  of  its  anterior  and  external  walls.  This  should 
be  done  with  great  caution,  using  instruments  that  cut  away 
from  the  brain.  It  is  also  well  to  leave  some  of  the  mucous 
membrane  lining  of  the  duct  to  prevent  stricture  later. 

Mild  cases  can  be  irrigated  with  astringent  solutions.  Prob- 
ably the  best  is  zinc  sulphocarbolate,  as  strong  as  the  patient 
will  tolerate,  starting  with  twenty  grains  to  the  ounce;  injec- 
tions of  saturated  argyrol,  freshly  made,  or  silver  nitrate  from 
one  per  cent  to  saturated  solution.  I  use  the  strong  silver 
nitrate  solution  in  old  chronic  cases  where  there  is  a  mod- 
erate thickening  of  the  membrane.  Remembering  that  some 
individuals  do  not  tolerate  these  strong  solutions.  I  start  with 
weaker  ones  and  work  up  to  480  grains  to  the  ounce.  The 
sinus  is  first  washed  as  clean  as  possible,  then  10%  solution 
of  cocain  is  injected  into  the  sinus,  and  when  it  is  anesthetized 
inject  the  strong  silver  solution,  flooding  the  nose  at  the  same 
time  with  a  solution  of  sodium  chlorid  so  that  as  soon  as  the 
silver  nitrate  emerges  from  the  sinus  it  is  turned  into  sodium 
nitrate,  which  has  no  effect  upon  the  nasal  membrane.  This 
method  has  given  me  some  permanent  results. 

In  cases  where  the  discharge  is  more  mucoid  than  purulent 
Beck's  paste  will  give  good  results.  It  should  be  injected  solid 
with  the  idea  of  filling  the  sinus  cavity  and  creating  some 
pressure  on  the  thickened  membrane,  and  the  bismuth  sub- 
nitrate  acts  as  an  antiseptic. 

Bier's  method  of  producing  hyperemia  by  suction  has  much 
in  its  favor  in  conjunction  with  the  above  methods. 

It  is  often  asked :  What  proportion  of  sinus  disease  is 
amenable  to  these  intranasal  methods?     From  my  experience, 
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between  90  and  95  per  cent  can  be  relieved  or  cured.  Shall 
we  try  intranasal  treatment  in  all  cases  first  ?  No.  There  are 
some  cases  in  which  it  is  very  doubtful  or  hopeless  to  expect 
any  results  through  the  nose.  Cases  in  which  there  are  great 
pain  and  severe  headaches,  impaired  health,  neurosis,  a  pro- 
ductive inflammation  in  which  the  tissue  is  much  firmer  and 
more  vascular  than  the  ordinary  polypoid  tissue,  orbital,  ocular 
and  cerebral  complications,  and  some  few  patients  that  have 
not  the  time  to  spend  trying  the  more  conservative  methods. 

The  external  route  holds  many  advantages  and  some  dis- 
advantages. Among  the  advantages  are  that  one  can  directly 
see  the  anatomic  and  pathologic  conditions  and  should  be  able 
to  clear  out  all  of  the  diseased  tissue  except  in  the  sphenoid 
sinus.  The  cure  is  shortened  from  weeks  to  days  and  a  recov- 
ery obtained  in  a  larger  proportion  of  the  cases.  Among  the 
disadvantages  are  it  submits  your  patient  to  the  risk  of  a  major 
opertion.  (For  instance,  I  had  one  patient  die  of  ether  pneu- 
monia. This  case  showed  at  autopsy  that  the  external  and 
posterior  bony  walls  of  the  sphenoidal  sinus  were  softened 
and  the  dura  adherent  to  them.  \\'hat  would  have  happened 
if  the  man  had  not  died  of  pneumonia  is  impossible  to  say,  but 
the  operation  should  have  been  done  months  before.)  There 
is  likewise  danger  of  diplopia  and  meningitis,  also  osteo- 
myelitis. The  last  two  I  have  never  seen,  though  they  are 
so  formidable  that  their  possibility  should  always  be  borne  in 
mind.  Diplopia  means  poor  technic  or  carelessness.  De- 
formity is  due  to  the  same  causes  as  diplopia,  except  the  cup- 
ping of  the  forehead  from  removal  of  the  anterior  frontal 
wall.  This  can  be  corrected  with  paraffin  injection  if  the 
patient  wishes,  but  I  have  yet  to  have  a  patient  seriously  object 
to  this  depression. 

The  Killian  operation  is  the  best  suited  and  gives  the  best 
results  as  to  cure  of  any  operation  devised  to  date.  The  two 
reasons  for  an  external  operation  are  best  met  by  this  method ; 
that  is,  ability  to  see  everywhere,  especially  where  it  is  neces- 
sary to  enter  the  ethmoidals  and  the  sphenoidal  sinus,  and  also 
to  give  the  greatest  amount  of  drainage  into  the  nose  with 
the  least  amount  of  disfigurement.  Recently  there  has  been 
some  discussion  about  leaving  the  anterior  frontal  wall  to  pre- 
vent deformity.  I  am  not  ready  to  admit  this  is  a  good  pro- 
cedure, because  if  a  small  amount  of  mucous  membrane  is 
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left  in  some  pocket  of  the  sinus,  it  will  act  as  a  cyst  or  point 
of  infection.  The  safest  way  is  to  remove  the  anterior  wall 
in  the  large  sinuses ;  in  the  small  ones  it  does  not  make  any 
difference,  as  there  will  be  little  deformity,  and  if  the  anterior 
wall  has  been  removed,  you  are  absolutely  sure  the  sinus  is 
clean.  Theoretically,  there  may  be  more  danger  in  removing 
the  anterior  from  osteomyelitis,  but  that  is  a  point  with  which 
I  have  had  no  experience  and  I  hope  something  practical  may 
be  brought  out  in  the  discussion. 

A  perfect  cosmetic  result  can  be  obtained  by  attention  to 
the  minor  details,  such  as  crossmarking  the  line  of  incision 
before  making  the  cut ;  then  be  careful  and  injure  the 
orbicularis  muscle  as  little  as  possible,  never  disturbing  the 
periosteum  over  the  arch  of  bone ;  do  not  mangle  the  edges 
of  the  wound  in  elevating  the  periosteum,  and  lastly,  whether 
you  use  sutures  or  metal  clips,  take  them  off  inside  of  twenty- 
four  hours,  and  you  wnll  have  a  result  of  which  you  will  not 
be  asham.ed. 

15  East  48th  Street. 
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TREATMENT  OF  THE  ^^lASTOID  WOUND  FOLLOW- 
ING OPERATION.* 

By  H.  Beattie  Brown,  M.  D., 

New  York. 

The  basis  of  the  paper  herewith  presented  consists  of  a 
series  of  two  hundred  cases  which  have  come  under  my  care 
at  the  Manhattan  Eye.  Ear  and  Throat  Hospital  and  the  New 
York  Postgraduate  Medical  School  and  Hospital  during  the 
past  five  years. 

The  treatment  of  the  v;ound  following  the  mastoid  opera- 
tion does  not  seem  to  have  received  as  large  a  share  of  con- 
sideration, at  the  hands  of  many  writers  on  the  subject  of 
mastoid  surgery,  as  it  deserves,  but  has  too  often  been  con- 
sidered as  a  routine  matter,  to  be  attended  to  by  anyone  who 
can  pack  gauze  into  a  cavity. 

Five  principal  methods  are  employed  for  dealing  with  the 
posterior  incision. 

First.  Closure  of  the  wound  at  the  upper  and  lower  ex- 
tremity of  the  incision,  leaving  the  central  p>ortion  open  for 
dressing. 

Second.  Leaving  the  wound  open  to  allow  granulation  tis- 
sue to  fill  in  the  entire  area. 

Third.  Suturing  the  flaps  together  throughout  the  length 
of  the  incision  and  trusting  that  nature  will  complete  the 
healing  satisfactorily  by   formation  of  a  blood  clot. 

Fourth.    Suturing  the  wound  at  its  upper  portion  only. 

Fifth.  Closure  of  the  wound,  leaving  drain  in  the  lower 
portion. 

While  each  of  these  methods  has  its  advocates,  the  writer 
prefers  the   fourth  method,  which  appears  to  him  the  most 
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natural  way:  first,  because  the  surgeon  closes  just  so  much 
of  the  wound  as  the  case  seems  to  require,  leaving  the  lower 
portion  of  the  wound  open  for  dressing  and  drainage;  and 
second,  no  pocket  is  left  that  might  retain  secretion,  at  the 
lower  angle,  and  become  a  source  of  infection  of  the  wound. 

Whichever  method  is  adopted,  the  wound  is  finally  ban- 
daged and  the  patient  returned  to  bed  to  await  the  aftertreat- 
ment. 

As  much  care  should  be  exercised  in  having  the  dressings 
of  the  mastoid  wound  performed  under  antiseptic  conditions 
as  is  used  when  performing  the  primary  operation.  It  is 
therefore  necessary  that  the  surgeon  have  his  hands  and 
instruments  sterilized  when  accomplishing  this  work.  Indeed, 
if  it  were  ever  justifiable  to  be  more  careful  in  one  case  than 
in  another,  the  performance  of  the  dressing  would  call  for 
the  greater  care,  so  far  as  asepsis  is  concerned,  for  before 
the  operation  is  performed  one  has  to  deal  with  an  area  that 
is  already  infected  and  more  or  less  occupied  by  pus ;  while 
at  the  time  of  dressing,  one  expects  and  ought  to  have  a 
cavity  free  from  infection,  with  healthy  granulations  endeav- 
oring to  establish  themselves,  that  ought  not  to  be  infected 
by  dirty  hands  or  instruments. 

Modifications  of  Technic. — The  modification  of  technic  in 
treatment  of  the  mastoid  wound  has  been  very  great.  It  is 
not  a  long  time  ago  when  at  every  dressing  of  the  wound  it 
was  considered  necessary  to  wash  out  the  cavity  thoroughly, 
and  for  this  purpose  the  surgeon  would  take  a  large  quantity, 
varying  from  a  half  pint  to  a  quart,  of  solution  of  bichlorid 
of  mercury,  carbolic  acid  solution  of  varying  strength,  for- 
malin solution,  boiled  water  or  normal  saline,  and  with  a 
syringe  proceed  to  flush  out  every  nook  and  crevice  of  the 
area  that  was  struggling  to  put  out  new  granulations,  and 
after  washing  away  all  that  he  could  of  the  healing  covering 
that  nature  had  thrown  over  the  denuded  area,  he  would  pro- 
ceed to  fill  the  cavity  with  gauze  of  the  strongest  percentage 
of  iodoform  obtainable,  and  this  method  would  be  continued 
tmtil  dressings  were  no  longer  necessary,  leaving  a  deep  de- 
pression or  ugly  scar  in  nearly  every  case. 

In  this  connection  I  quote  from  one  of  the  leaders  in  mas- 
toid surgery  of  the  period  just  referred  to:  "Dust  the  cavity 
with  iodoform,  then  fill  the  cavity  with  iodoform  gauze,  and 
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cover  the  whole  witii  a  cushion  of  the  same  gauze  and  then 
put  on  the  bandage.  Remove  the  dressing  on  the  day  following 
the  operation  and  give  the  excavation  a  thorough  washing  with 
warm  bichlorid  solution,  and  then  lay  a  cushion  of  iodoform 
gauze  over  the  region  of  the  wound.  Change  the  dressing 
and  employ  bichlorid  injections  either  once  or  t\J^ce  a  day. 
I  prefer  twice  daily  until  the  fourth  or  fifth  day ;  after  this  I 
make  no  further  attempts  to  reach  the  antrum  with  the  stream 
of  bichlorid  solution.'' 

Only  after  dressing  a  series  of  cases  using  the  old  tech- 
nic,  and  treating  another  series  according  to  the  more  modern 
method — that  may  be  styled  the  dry  method — could  the  con- 
clusion be  reached  that  under  the  present  dry  method  the  new 
granulations  are  healthier  and  more  firm,  the  wound  heals 
more  quickly  and  the  minimum  of  scar  results. 

An  Average  Normal  Case. — Xo  exceptional  change  of  tem- 
perature having  occurred,  the  patient  having  good  sle^p  at 
night,  taking  nourishment  as  he  ought ;  only  as  moderate  a 
degree  of  pain  as  might  be  expected ;  the  original  dressing 
is  not  disturbed  before  the  fourth  day,  or  frequently  not 
until  the  fifth  day  following  the  operation,  unless  the  operator 
has  at  his  first  dressing  used  rubber  tissue  as  a  lining  mem- 
brane in  the  cavity  for  containing  the  gauze  dressing,  with 
the  idea  of  making  the  first  change  of  dressing  more  com- 
fortable for  his  patient,  in  which  case  the  whole  dressing 
would  be  changed  at  the  end  of  twenty-four  or  thirty  hours. 

We  do  not  advocate  the  use  of  rubber  tissue,  believing 
that  the  simple  fact  of  changing  the  dressing  so  soon  after 
the  operation  is  more  annoying  to  the  patient  than  the  pain 
mflicted  by  removing  the  gauze,  which  by  the  fifth  day  is 
saturated  with  secretions  and  loosened  from  the  walls  of  the 
wound  sufficiently  to  prevent  severe  suffering. 

First  Change  of  Dressing. — On  the  fourth  or  fifth  day 
the  first  change  of  dressing  is  made.  After  removing  the 
outer  covering,  and  before  removing  the  gauze  from  the 
wound,  the  surrounding  area  should  be  thoroughly  cleansed. 
This  may  be  done  in  most  cases  by  using  a  sponge  of  cotton 
moistened  in  sterile  water.  Sometimes  when  secretions  adhere 
to  the  surrounding  skin,  peroj^id  of  hydrogen  may  be  used. 

When  the  secretions  become  hard  and  form  crusts  on  the 
surrounding  surface,  the  above  agents  will  not  remove  them 
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without  too  much  rubbing-  and  irritation  of  the  tissues.  In 
such  cases  I  know  of  nothing  that  acts  so  quickly  and  satis- 
factorily as  spirits  of  turpentine,  followed  by  alcohol. 

How  to  Dress  Woimd. — The  surrounding  area  thus 
cleansed,  the  gauze  is  withdrawn,  the  wound  is  gently  mopped 
with  sterile  cotton  on  an  applicator  (the  cotton  soaked  in 
1-500  bichlorid,  with  the  excess  of  bichlorid  squeezed  out), 
the  new  gauze  inserted,  and  after  this  is  done  the  sutures 
are  removed.  In  a  normal  case  when  the  gauze  is  first  with- 
drawn, the  wound  appears  comparatively  dry,  with  its  sur- 
face covered  ^with  a  uniform  layer  of  red  granulations. 

When  the  first  dressing  is  inserted  into  the  wound  the 
operator  presses  it  in  with  considerable  firmness,  to  aid  in 
preventing  too  much  hemorrhage,  as  well  as  for  drainage. 
Now  that  danger  has  passed,  and  we  desire  the  new  granu- 
lations to  flourish,  though  not  to  be  too  prolific,  hence  the 
second  dressing  should  be  placed  in  the  wound  with  only 
moderate  firmness,  and  thus  by  the  degree  of  pressure  made 
by  the  gauze,  regulate  the  prosperity  of  the  new  granulation 
tissue. 

The  subsequent  dressings  in  a  normal  case  should  be 
changed  every  second  day  until  the  cavity  becomes  well  filled 
in  with  new  tissue,  w'hen  the  interval  between  the  dressings 
may  be  lengthened,  and  now  instead  of  continuing  to  fill  the 
wound  with  gauze,  pure  boric  acid  is  used,  the  cavity  being 
filled  with  it,  and  covered  by  a  light,  superficial  antiseptic 
dressing  of  plain  gauze.  This  acid  acts  not  only  as  an  anti- 
septic dressing,  but  is  an  ideal  drain. 

The  two  conditions  that  would  call  for  a  change  of  dress- 
ing, diflferent  from  that  indicated,  are :  Pain,  due  to  pressure 
or  infected  sutures,  or  cellulitis  ;  and  secondly,  temperature. 
There  is  usually  a  rise  in  temperature  twenty-four  hours  fol- 
lowing a  mastoid  operation,  but  where  there  is  a  sudden  rise 
to  103°  or  higher,  with  an  abrupt  fall  to  98°  within  a  few 
hours,  and  this  change  is  repeated  two  or  three  times  a  day, 
infection  of  adjacent  structures  must  be  suspected  and  the 
wound  examined. 

Even  though  the  case  has  been  a  normal  one  as  regards  the 
formation  of  the  new  granulation  tissue,  there  is  always  a 
liability  of  a  depression  being  left  in  the  surface  after  heal- 
ing is  complete,  due  to  the  fact  that  when  the  mastoid  cells 
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have  been  removed  there  is  no  support  left  for  holding  the 
flaps  up  in  position.  The  anterior  flap,  particularly,  has  a 
tendency  to  fall  in  against  the  posterior  canal  wall,  and  cica- 
tricial tissue  forming  between  this  wall  and  the  base  of  the 
anterior  flap,  draws  the  flap  still  more  forcibly  inward  and 
forward,  and  with  the  new  growth  of  epithelium,  which  be- 
gins at  the  skin  edge  of  the  flap,  this  surface  (i.  e.,  the  an- 
terior surface  of  the  wound)  soon  becomes  covered  with 
epithelium  and  a  great  depression  is  the  result.  Such  a  mis- 
fortune may  very  often  be  prevented  if  at  the  first  few  dress- 
ings the  surgeon  adjusts  the  gauze  so  that  the*  flap  is  pushed 
outward  and  up  from  the  wound,  thus  preventing  the  raw 
surfaces  from  approaching  each  other;  in  fact,  the  gauze 
should  be  inserted  in  the  entire  wound  in  such  a  manner  as 
to  push  both  flaps  outward  and  thus  cause  the  edges  of  the 
flaps  to  remain  separated.  This  will  reduce  the  amount  of 
depression  left,  and  prevent  the  edges  of  the  flaps  from  turn- 
ing in  toward  the  wound.  This  part  of  the  dressing  requires 
a  great  deal  of  care,  otherwise  the  flaps  being  brought  out- 
ward by  insertion  of  too  much  gauze,  will,  cause  a  gaping 
wound  with  the  auricle  extending  out  from  the  side  of  the 
head  at  almost  a  right  angle. 

If,  when  the  first  dressing  is  changed,  and  the  drain  is 
withdrawn  from  the  external  auditory  canal,  there  is  a  dis- 
charge from  the  middle  ear,  this  discharge  should  be  cleaned 
away  and  the  canal  thoroughly  cleansed  by  using  a  pledget  of 
dry,  sterile  cotton  on  an  applicator,  and  then  after  dusting 
the  surface  lightly  with  powdered  boric  acid,  a  strip  of  plain 
sterile  gauze  should  be  inserted,  extending  to  the  bottom  of 
the  canal,  and  so  repeated  with  each  dressing  of  the  case 
until  no  more  discharge  is  present. 

There  is  a  second  reason,  also,  for  inserting  the  gauze  into 
the  external  auditory  canal.  Even  though  at  the  time  of 
operation  the  posterior  canal  wall  is  not  necrotic  and  none, 
or  a  very  small  part  of  it,  is  removed,  there  exists  a  tendency 
for  the  anterior  flap,  which  forms  a  part  of  the  posterior  canal 
wall,  to  fall  fonvard  and  earn,-  with  it  the  cartilaginous  por- 
tion of  the  posterior  wall  of  the  external  auditory  canal,  but 
where  a  portion  of  the  bon}'  posterior  wall  is  necrotic,  or  has 
been  removed  en  masse  at  the  time  of  operation,  the  liability 
of  this  anterior  displacement  of  the  flap  is  ver^-  much  greater, 
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with  the  added  calamity  that  a  partial  or  complete  atresia  of 
the  external  auditory  canal  may  follow.  Therefore,  in  plac- 
ing the  gauze  in  the  mastoid  wound,  the  surgeon  should  be 
careful  to  not  use  so  much  pressure  as  to  push  the  posterior 
cartilaginous  wall  forward,  and  in  order  to  prevent  whatever 
forward  displacement  might  occur,  a  strip  of  gauze  should 
be  placed  rather  firmly  in  the  auditory  canal  to  thus  preserve 
its  normal  caliber,  as  well  as  to  act  as  a  drain. 

While  the  first  object  desired  by  inserting  the  gauze  into 
the  mastoid  wound  is  to  secure  good  drainage,  the  second, 
and  almost  equally  important  reason  is,  that  the  edges  of  the 
skin  flaps  may  be  held  up  and  thus  prevent  a  sulcus,  and  save 
the  auditory  canal  from  atresia.  The  books  say  the  skin  flaps 
should  be  kept  widely  separated,  but  this  is  not  enough.  If 
simply  kept  separated  they  will  eventually  turn  in  and  thus 
increase  the  depth  of  the  permanent  depression.  They  should 
be  kept  separated,  not  by  the  gauze  being  placed  between  their 
edges  from  without,  but  by  having  the  gauze  so  adjusted 
beneath  them  (i.  e.,  from  within)  that  it  will  push  the  flaps  out- 
ward and  upward,  and  thus  separate  their  edges.  Additional 
gauze  will  then  be  lightly  placed  over  the  entire  wound  as  pro- 
tection from  infection  and  to  complete  the  drainage,  and  not 
for  the  purpose  of  separation. 

Obstacles  to  Healing. — In  the  process  of  heahng  every  case 
does  not  run  what  we  term  a  normal  course.  Certain  ob- 
stacles to  healing  arise  which  cause  the  surgeon  thought  and 
worry.    These  may  be  enumerated  as  follows : 

First.  Delegating  the  work  to  an  assistant. 

Second.  Infected    sutures. 

Third.  Failure  to  include  the  periosteum  in  the  suture. 

Fourth.  Failure  to  eradicate  all  diseased  bone. 

Fifth.  A  sinus. 

Sixth.  Removal  of  too  much  bone. 

Seventh.  Shock  and  low   vitality. 

Eighth.  Adenoids   and   hypertrophied   tonsils. 

Xinth.  Unhealthy  granulation   tissue. 

Tenth.  Cellulitis. 

Eleventh.  Anemia. 

Twelfth.  Diabetes. 

Time  and  your  patience  will  not  allow  speaking  at  length 
of  all  these  obstacles  to  healing,  though   I   assure  you   not 
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enough  attention  is  given  to  some  of  those  conditions  which, 
though  seemingly  insignificant,  are  of  great  importance. 

After  operating,  it  is  so  convenient  for  the  surgeon  to  turn 
the  case  over  to  one  of  the  internes  for  aftertreatment,  and 
this  course,  which  is  too  often  followed,  I  believe  is  a  mis- 
take and  often  leads  to  a  poor  result. 

Every  young  doctor  who  secures  appointment  on  a  hospital 
staff  has  not  had  opportunities  for  following  up  any  cases 
similar  to  those  which  now  come  under  his  attention,  and 
cannot  reasonably  be  expected  to  know  the  best  methods  to 
pursue  in  caring  for  this  class  of  cases.  Other  men,  who 
pass  good  examinations  an<^  secure  appointments,  have  not 
sufficient  knowledge  of  aural  surgerj-,  and  often  lack  prac- 
ticability. The  propriet>',  therefore,  of  delegating  to  an  as- 
sistant the  treatment  following  the  mastoid  operation,  depends 
whether  the  assistant  belongs  to  either  of  the  classes  just  men- 
tioned, or  whether  he  is  one  of  those  well  posted,  practical 
men  who  has  had  enough  experience  to  make  him  safe,  and 
possesses  sufficient  good  judgment  to  cause  him  to  dress  each 
case  according  to  its  particular  requirements,  for  no  two 
cases  are  alike. 

Second.  Failure  to  eradicate  all  diseased  bone  is  an  im- 
portant obstacle,  for  not  only  does  an  area  of  necrosis  that 
has  been  left  prevent  healing,  but  it  almost  invariably  leads 
to  the  formation  of  the  third  obstacle,  of  which  I  will  speak, 
namely,  a  sinus. 

A  sinus  may  persist  passing  through  the  aditus.  This 
may  be  caused  (a)  by  necrotic  bone  or  tissue  having  been 
left  in  the  aditus,  or  at  the  meeting  of  its  posterior  margin  with 
the  antrum.  In  every  case  the  gauze  used  for  dressing  should 
be  first  made  to  enter  this  space,  for  unless  this  part  is  kept 
open  and  thoroughly  drained  until  diseased  products  have 
all  escaped  and  new  granulations  have  filled  in  the  passage 
from  the  anturm  to  the  middle  ear,  a  sinus  is  inevitable,  which 
will  give  trouble  in  healing  later,  or  may  make  a  secondary 
operation  necessar}-.  It  is  important,  therefore,  that  the  gauze 
be  inserted  into  the  antral  opening  of  the  aditus,  and  as  gran- 
ulations spring  up  in  this  situation,  filling  in  the  cavity,  the 
depth  to  which  the  gauze  is  carried  becomes  less  and  less  at 
each  succeeding  dressing. 

Such  a  sinus  may  be  caused  (b)  by  delayed  resolution  in 


868  H.  BEATTIi;   BROWN. 

the  middle  ear,  because  the  operation  has  been  too  long  de- 
layed, thus  permitting-  necrosis  to  extend  to  the  structures  of 
the  tympanum,  destroying  the  soft  parts  contained  in  the 
cavity  and  involving  the  incus  in  particular,  though  the  whole 
chain  of  ossicles  may  be  included  in  the  process  of  destruc- 
tion. 

Where  such  a  condition  presents,  though  the  posterior 
wound  may  apparently  heal  kindly,  it  will  be  only  a  short 
time  ere  the  discharge  again  becomes  free  from  the  middle 
ear,  through  the  external  auditory  canal,  or  the  pus  may 
make  its  way  backward  into  the  newly  formed  tissue  and 
cause  a  breaking  down  of  the  entire  area  which  had  apparently 
healed,  or  it  may  burrow  a  sinus  through  the  new  tissue, 
opening  itself  in  the  post  aural  line  of  incision. 

Treatment. — In  this  class  of  cases  one  may  enlarge  the 
opening  of  the  sinus,  and  by  a  patient  use  of  stimulating  anti- 
septics (strong  bichlorid,  1-500  on  an  applicator;  nitrate  of 
silver,  40  to  60  grains  to  the  ounce,  or  a  solution  of  formalin), 
both  in  the  middle  ear  and  in  the  sinus  itself,  together  with 
careful  drainage  by  gauze  or  boric  acid  powder  in  the  sinus, 
secure  a  final,  healthful  closure  of  the  wound  in  some  cases. 
Where  this  result  does  not  obtain  in  a  reasonable  time  (one 
month),  a  cure  can  be  effected  only  by  performing  a  second- 
ary operation ;  or  it  may  be  that  a  radical  operation  will  be 
required. 

Such  a  sinus  may  be  produced  by  other  causes,  (c)  There 
are  three  groups  of  cells  which  may  be  the  source  of  this 
troublesome  condition. 

First.  A  group  of  cells  occupying  the  posterior  or  middle 
zygomatic  root,  extending  even  into  a  portion  of  the  temporal 
ridge,  which,  when  present,  are  nearly  always  more  or  less 
involved  in  the  necrotic  process.  These  cells  may  be  very 
extensive,  and  though  much  care  may  be  required  to  secure 
their  complete  removal,  lest  the  dura  be  injured  or  opened  to 
infection  by  breaking  into  the  middle  fossa,  unless  their  ex- 
tinction be  complete,  a  sinus  with  delayed  healing  is  almost 
inevitable. 

Second.  That  group  of  medullary  spaces  posterior  to  the 
sigmoid  sinus,  which  may  be  easily  passed  by  unobserved 
unless  the  operator  is  systematic  in  his  operative  technic,  for 
oftentimes  the  cortex  overlaying  them  is  firm  and  of  good 
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color,  yet  the  underlying  cells  share  in  the  infective  process 
and  must  necessarily  be  obliterated  in  order  to  be  sure  that 
no  sinus,  with  subsequent  infection,  takes  its  source  from 
that  area. 

Third.  The  lower  part  of  the  mastoid  process,  under  tlie 
name  of  the  "tip  of  the  mastoid,"  where  one  large  cell  may 
exist  or  several  smaller  ones  lie,  and  which  almost  invariably 
contains  a  good  quantity  of  pus,  the  presence  of  which  will 
certainly  guarantee  a  sinus  unless  their  complete  removal  is 
accomplished. 

Treatment. — A  sinus  having  its  source  in  either  of  the  areas 
just  specified  is  due  to  dead  bone,  and  will  not  be  cured  ex- 
cept by  a  thorough  curetting.  This  should  not  be  attempted 
by  the  use  of  cocain,  for  the  pain  is  too  gfreat  to  allow  the 
area  to  be  curetted  as  thoroughly  as  it  should  be  to  warrant  a 
cure.  The  patient  should  be  anesthetized,  and  the  operation 
conducted  under  thorough  antiseptic  conditions.  The  writer 
has  a  case  under  treatment  at  the  time  of  this  writing,  who, 
after  having  the  mastoid  operation  performed  elsewhere, 
thought  it  did  not  heal  quickly  enough  (eight  weeks  after 
operation)  and  made  his  way  to  the  hospital.  Examination 
of  the  wound  showed  a  sinus  one-eighth  of  an  inch  in  diame- 
ter, leading  from  the  antrum  to  the  middle  ear,  filled  with 
unliealthy  granulations  and  a  goodly  amount  of  creamy  pus. 

The  probe  showed  that  the  pus  was  coming  from  the  cells 
in  the  posterior  root  of  the  zygoma,  and  the  patient  was  ad- 
vised to  have  this  area  curetted.  He  went  back  to  the  sur- 
geon who  performed  the  original  operation,  who  did  curette 
the  part,  but  he  attempted  to  do  the  operation  under  cocain, 
with  the  result  that  the  operation  was  very  incomplete  on  ac- 
count of  pain,  and  the  patient  made  his  w-ay  to  the  hospital 
again,  where  I  found  the  pus  manufactory  "still  doing  busi- 
ness at  the  old  stand." 

These  sinuses  will  not  close  until  all  of  the  necrotic  bone 
is  removed,  and  until  this  is  done  there  is  the  constant  danger 
to  the  patient  of  having  the  process  of  necrosis  extend  to  the 
brain,  or  infect  the  tissues  of  the  neck.  After  a  thorough 
curettement  has  been  done  under  anesthesia  the  treatment  of 
the  wound  is  the  same  as  already  specified  for  the  original 
mastoid  wound. 

It  sometimes  happens  that  a  sinus  is   formed  because  of 
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what  seems  to  be  a  development  of  unhealthful  granulation 
tissue,  and  in  which  no  area  of  dead  bone  can  be  detected.  In 
such  cases,  which  are  few,  a  curettement  followed  by  the  use 
of  one  of  the  many  antiseptic  stimulating  agents,  AgNOg, 
CuSOi,  or  a  solution  of  formalin  poured  into  the  unhealed 
tract,  which  is  then  completely  filled  with  powdered  boric  acid, 
will  quickly  cause  its  closure,  provided  no  dead  bone  is  hid- 
den somewhere  beneath. 

During  the  past  year  I  have  treated  eight  such  cases,  in 
four  of  which,  when  the  stimulating  fluid  was  poured  into 
the  sinus,  behind  the  auricle,  it  ran  through  the  middle  ear 
and  out  of  the  external  auditory  meatus,  and  in  one  case  the 
membrana  tympani  being  intact,  the  solution  entered  the  mouth 
through  the  eustachian  tube. 

Every  one  of  these  cases  eventually  healed  completely,  and 
when  the  external  opening  closed  the  whole  tissue  was  firm 
and  healthful. 

Fourth  Obstacle. — The  removal  of  too  much  bone  is  a  cause 
of  delayed  healing.  The  elements  for  the  nutrition  and  re- 
pair of  the  bone  exist  in  the  nerves,  lymphatics,  arteries, 
veins  and  osteoblasts  contained  in  the  endosteum,  and  by  so 
much  as  these  elements  are  destroyed  or  removed,  by  so  much 
is  the  repair  delayed,  impoverished  or  prevented. 

The  removal  of  too  much  bone  is,  therefore,  a  cause  of 
slow  healing  and  increases  the  liability  of  infection  in  the 
wound,  and  it  ought  always  to  be  remembered  that  a  poor 
supply  of  the  elements  named,  not  only  reduces  nutrition  of 
.the  part,  but  invites  the  advance  of  bacterial  growth  and  the 
delayed  formation  of  granulation  tissue.  There  is  no  ad- 
vantage in  securing  a  perfectly  smooth  surface  so  far  as  the 
process  of  repair  is  concerned,  and  it  is  well  to  remember 
that  by  the  time  so  much  bony  structure  has  been  removed 
as  to  leave  a  uniformly  smooth  surface,  one  has  approached 
very  near  the  dura,  and  thus  in  making  a  nice  appearing 
wourid,  all  smooth  and  shiny,  the  close  approach  to  the  dura 
has  increased  the  liability  to  infection  of  the  brain  through 
the  thin  plate  of  bone  that  has  been  left,  and  has  greatly 
reduced  the  power  of  repair  in  the  bone,  and  by  thus  reduc- 
ing the  vitality  of  the  bone,  the  power  to  form  new  granulation 
tissue  is  reduced,  and  frequently  minute  pieces  of  bone  (se- 
questra)  are  thrown  ofiF  and  will  be  found  in  the  dressing. 


TREATMENT   OF    MASTOID   WOUND   AFTER   OPERATION.        871 

In  fact,  where  it  becomes  necessary  to  remove  so  much  of 
the  bony  structure  as  to  leave  merely  a  film  of  bone  covering 
the  dura,  either  over  the  sinus  or  over  the  middle  fossa  or 
cerebellum,  I  believe  it  hastens  the  growth  of  granulation 
tissue  and  causes  the  wound  to  heal  more  rapidly,  to  remove 
the  bone  entirely  and  allow  the  dura  to  be  exposed,  for  it 
appears  that  when  the  bony  structure  covering  the  dura 
has  been  taken  away  until  only  a  very  thin  layer  of  osseous 
tissue  remains,  the  elements  of  nutrition  have  been  so  far 
destroyed  that,  though  the  bone  survives,  there  is  not  enough 
circulation  in  the  bone  to  produce  granulation  tissue,  and 
thus  healing  is  delayed  and  a  sinus  is  sometimes  formed  in 
that  way. 

Fifth  Obstacle. — Shock  and  low  vitality.  Some  authors 
would  lead  one  to  believe  that  there  is  either  no  shock,  or  if 
any  very  little,  to  the  person  who  undergoes  a  mastoid  oper- 
ation. I  believe  such  an  opinion  is  erroneous,  and  that  shock 
following  this  operation  is,  in  some  cases,  very  great,  while 
in  others  it  is  less,  but  in  every  case  it  is  considerable. 

The  causes  that  have  led  up  to  the  necessity  for  operation 
have  been  a  more  or  less  prolonged  cause  of  lowering  the 
vitality  of  the  patient,  as  well  as  producing  a  complete  loss 
of  vitality  in  a  large  part  of  the  mastoid  bone. 

This  loss  of  vitality  or  diminution  of  the  power  of  resist- 
ance renders  shock  to  the  patient  more  severe,  and  is  an  im- 
portant obstacle  to  the  process  of  repair. 

The  etiolog)'  of  surgical  shock  has  not  been  satisfactorily 
determined,  but  we  know  that  the  condition  of  the  system 
prior  to  operation  has  a  determining  influence  upon  the  char- 
acter of  the  shock  sustained. 

In  mastoid  surgery,  not  often  would  shock  occur  from  loss 
of  blood,  but  vasomotor  depression  or  nerve  exhaustion  may 
readily  occur,  and  in  the  opinion  of  the  writer  does  take  place 
to  a  greater  or  less  degree  in  every  case. 

The  lowered  vitality  of  the  patient  who  suffers  from  a 
severe  aural  lesion  is  a  factor  in  establishing  a  mastoiditis, 
and  this  condition,  increased  by  operation,  loss  of  blood  and 
shock,  is  a  great  obstacle  to  satisfactory  and  prompt  healing 
of  the  wound. 

There  can  be  no  question  that  the  reason  for  one  case 
healing  more  quickly  than  another  is  due  to  difference  in  the 
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tissues  of  different  individuals,  and  that  difference  consists 
in  the  fact  that  one  patient  has  more  power  of  resistance  than 
another,  or  more  vitality,  more  life  producing  energy.  It 
therefore  is  a  most  important  matter  that  the  condition  of  the 
system  of  the  patient  be  looked  after  in  an  attempt  to  secure 
the  best  and  most  rapid  result. 

Tissues  with  low  vascularity  are  notoriously  slow  in  heal- 
ing. The  surgeon  would  therefore  note  whether  the  patient 
possesses  the 

Sixth  Obstacle,  Anemia. — Anemia  as  a  systemic  condition, 
or  local  anemia  of  the  tissues  surrounding  the  wound,  caused 
by  pressure  from  too  tight  bandaging. 

If  of  the  latter  variety  it  is  easily  overcome  by  attention 
to  the  dressing,  and  seeing  that  the  bandage  is  not  applied 
with  too  much  tension. 

If  the  anemia  is  systemic,  proper  remedies  and  tonics  should 
be  at  once  brought  into  use. 

In  any  attempt  to  secure  a  good  result  after  operation,  the 
resistance  of  the  tissue  of  the  individual  must  be  considered. 
This  resistance  is  due  to  several  causes. 

The  blood  serum  is  directly  destructive  to  a  number  of 
organisms,  and  there  is  no  doubt  that  the  leucocytes  play  a 
most  important  part  in  destroying  the  bacteria,  in  preventing 
their  absorption  and  in  warding  off  their  action  from  the  sur- 
rounding tissue  cells.  Different  patients  have  different  de- 
grees of  susceptibility  to  the  action  of  bacteria,  and  this. is 
largely  due  to  the  difference  in  the  destructive  powers  of 
their  serum. 

This  constitutes  the  power  of  resistance,  of  which  the 
anemic  patient,  and  the  run  down  patient,  have  but  little, 
thus  making  the  tonic  treatment  necessary. 

The  kind  of  food  used  by  these  patients  is  important  in 
increasing  the  recuperative  function.  Private  patients  are 
usually  able  to  get  good,  wholesome  and  digestible  articles 
of  diet,  though  they  often  do  not  live  up  to  their  ability  in 
this  particular  and  need  advice  most  emphatically,  while  the 
average  hospital  patient,  during  most  of  his  life  at  least,  has 
been  living  on  poor  food,  thus  producing  a  body  of  low  re- 
sistance, and  in  this  class  of  patients  it  is  a  matter  of  the 
utmost  importance  to  have  them  provided  with  food  most 
nourishing,   and   that   may   be    easily    assimilated.      In    iron. 
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arsenic  and  strychnin  we  have  a  combination  of  standard 
value. 

For  an  immediate  effect  upon  the  anemia,  I  believe  we 
have  a  most  efficient  remedy  in  nytroglycerin,  gr.  1-200  four 
times  a  day  to  an  average  adult.  For  children,  syr.  of  the 
chlorid  of  iron  is  palatable  and  very  satisfactory. 

Every  aurist  is  familiar  with  the  fact  that  aural  inflamma- 
tion is  frequently  caused  by  adenoid  tissue  in  the  nasopharynx 
and  by  diseased  tonsils. 

The  same  causes  act  in  a  similar  manner  to  prevent  heal- 
ing, after  the  mastoid  operation,  and  are  too  well  understood 
to  require  repetition  at  this  time.  Masses  of  adenoid  tissue 
and  enlarged  or  diseased  tonsils,  as  well  as  adhesions  in  the 
fossa  of  Rosenmiiller,  should  be  removed. 

The  part  played  in  the  act  of  healing  by  diabetes  is  too 
large  to  be  considered  properly  in  the  limit  of  this  paper,  and 
should  be  carefully  considered  by  the  surgeon  who  under- 
takes the  work  of  mastoid  surgery,  by  familiarizing  himself 
with  the  conditions  produced  in  the  system  by  this  disease, 
and  which  have  a  marked  influence  upon  the  prognosis. 

As  in  a  person  suft'ering  from  general  anemia,  any  inflam- 
matory condition  will  run  a  more  severe  course,  so  also  in  a 
diabetic  subject  an  inflammation  is  more  severe,  and  tends 
to  assume  a  necrotic  character  and  make  the  prognosis  more 
grave.  It  is  probable  that  in  diabetes  the  germicidal  power 
of  the  blood  serum  is  greatly  diminished,  while  sugar  in  the 
tissues  is  peculiarly  stimulating  to  the  growth  of  microor- 
ganisms; consequently,  the  poorly  nourished  and  nonresisting 
tissues  of  a  diabetic  are  unusually  susceptible  to  microbe  in- 
filtration, and  thus  this  disease  becomes  a  weighty  obstacle 
to  the  healing  of  the  wound,  and  energetic  treatment  of  the 
disease  should  be  instituted  at  once. 

Treatment. — The  treatment  of  diabetes  is  too  large  a  sub- 
ject to  be  discussed  here.  Suffice  it  to  say  that  the  diet 
should  of  course  be  regulated  as  regards  carbohydrates  and 
fats.  Food  should  not  be  withheld  too  strictly,  as  starvation 
favors  the  formation  of  poisonous  acids.  Excessive  purga- 
tion should  be  avoided.  Sodium  bicarb,  should  be  given  in 
large  doses  (50  to  150  grams)  until  the  urine  becomes  alka- 
line. 

For  the  regular  course  of  treatment  the  attendant  should 
consult  a  good  text  book  on  this  subject. 
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It  remains  to  speak  of  the  different  varieties  of  granula- 
tion tissue  that  form  to  fill  in  the  cavity  of  the  mastoid  wound. 

Looking  into  a  healthy  wound  one  sees  small,  reddish  ele- 
vations, usually  covering  a  large  part  of  the  entire  surface 
by  the  fourth  or  fifth  day.  The  red  color  of  these  granula- 
tions is  due  to  their  great  vascularity,  and  the  presence  in  each 
granulation  of  a  collection  of  newly  formed  capillaries,  with 
more  or  less  connective  tissue,  produces  the  irregularity  of 
the  whole  surface. 

Such  granulation  tissue  exudes  a  serous  fluid  from  its 
surface,  consisting  of  serum,  fibrin,  leucocytes  and  red  cells. 
Smooth,  compact,  reddish  granulations  are  designated  as 
"healthy"   granulations. 

In  persons  whose  resistance  is  diminished  by  illness  or 
other  causes,  the  granulations  may  assume  another  type.  In 
some  cases  the  surface  is  very  irregular,  and  the  projections 
are  soft  and  bleed  upon  the  slightest  touch,  and  are  exceed- 
ingly sensitive. 

To  this  form  of  granulation  tissue  the  name  ''irritable''  has 
been  given,  and  as  a  rule  it  does  not  lead  to  prompt  healing, 
but  necessitates  active  treatment  in  order  to  secure  a  growth 
of  normal  type. 

Treatment. — This  form  of  granulation  tissue  should  be 
curetted  away  and  the  cavity  filled  with  iodoform  gauze,  in- 
serted with  a  considerable  degree  of  pressure,  until  the  gran- 
ulations take  on  a  healthy  growth. 

iVnother  form  of  granulation  tissue  differing  from  the 
norm.al,  healthy  tyjje,  is  known  as  "exuberant"  granulation 
tissue. 

It  is  not  reddish  in  color,  but  pale,  soft  and  spongy,  and 
shows  an  irregular  surface  with  no  firmness.  The  surface 
is  covered  with  a  yellowish,  fibrinopurulent  exudate,  through 
which  little  reddish  points  project  themselves,  due  to  greater 
vascularity  than  the  rest  of  the  surrounding  tissues. 

This  variety  needs  to  be  removed  with  a  curette,  after 
which  the  surface  is  painted  with  nitrate  of  silver,  360  grains 
to  the  ounce,  and  the  wound  then  filled  with  plain  sterile 
gauze,  inserted  with  much  pressure. 

It  will  sometimes  be  found  that  the  wound  cavity  fills  in 
nicely  with  new  tissue,  and  then  at  a  certain  stage,  just  be- 
fore dermatization  takes  place,  the  granulations  cease  to  grow 
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and  the  exuberant  tN'pe  of  granulation  tissue  begins  to  assert 
itself. 

While  nitrate  of  silver,  either  pure,  as  by  the  pencil,  or  in 
solution  of  480  grains  to  the  ounce  of  water,  will  reduce 
these  granulations,  it  also  produces  a  considerable  amount  of 
discharge  and  makes  a  sloughing  surface.  In  these  cases  I 
have  had  excellent  results  by  the  application  of  Monsel's  solu- 
tion (liq.  ferri  subsulphatis  ) . 

Tubercular  granulation  tissue  is  pale,  flabby  and  of  the 
exuberant  type,  and  when  examined  microscopically  shows  the 
characteristic  lesions  incited  by  the  tubercle  bacillus. 

The  regulation  of  pressure  has  httle  effect  upon  this  va- 
riety. In  cne  case,  after  the  writer  had  failed  to  cause  the 
wound  to  heal  by  the  use  of  almost  every  known  remedy, 
the  granulations  took  on  a  healthy  form  and  the  wound 
closed  ver\'  rapidly  under  dressing  with  gauze  saturated  with 
Koch's  lymph.  The  more  recent  tuberculin  has  not  proved 
of  any  special  benefit  in  this  class  of  cases.  It  is  needless  to 
add  that  patients  of  this  kind  require  the  best  possible  anti- 
tubercular  treatment  for  their  general  condition. 

In  the  syphilitic  variety  of  granulation  tissue  we  see  a 
type  that  closely  resembles  normal  healthy  granulations, 
though  of  a  slightly  paler  color  and  more  flabb)'. 

The  microscope  will  show  the  characteristic  lesions  of  the 
disease,  \nz. :  areas  of  necrosis  with  a  few  giant  cells  scat- 
tered through  the  tissues :  swelling  of  the  endotheliimi  of  the 
capillaries,  with  a  perivascular  infiltration  of  the  leucocvtes, 
usually  mononuclear  in  type. 

Where  this  disease  is  suspected  (and- it  ought  always  to  be 
kept  in  mind)  the  patient  should  at  once  be  put  on  antisyphilitic 
treatment. 

From  what  has  been  said  it  will  appear  that  the  postopera- 
tive treatment  of  the  mastoid  wound  is  more  than  packing 
a  cavity  with  gauze;  that  it  requires  a  study  of  the  case  and 
good  judgment  as  well  as  skillful  care. 

The  time  required  for  the  wound  to  heal  in  a  patient  who, 
apart  from  the  mastoid  involvement  is  in  good  health,  is  about 
six  weeks,  ^'ariations  from  this  are  usually  caused  by  one 
or  more  of  the  foregoing  obstacles  to  healing,  and  if  these 
obstacles  are  prevented  in  the  beginning,  there  wnll  not  be  a 
very  large  number  of  cases  that  have  a  protracted  period  of 
convalescence. 
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Exceptions  to  this  statement  will  be  found  among  hospital 
clinic  cases.  Here  we  must  labor  at  a  disadvantage.  A  large 
percentage  of  the  socalled  clinic  cases  come  from  vile  sur- 
roundings, having  few,  if  any,  of  the  ordinary  comforts  of 
life  and  living.  Many  of  their  houses  are  filthy,  certainly  very 
few  know  anything  about  surgical  cleanliness,  and  a  great 
number  of  them  are  poorly  fed  and  have  very  low  bodily  re- 
sistance. We  naturally  expect  such  cases  to  require  a  much 
longer  time  to  recover,  and  we  "are  not  often  disappointed  in 
this  expectation.  Eight  weeks  being  a  fair  average,  though 
in  a  certain  number  twelve  weeks  are  required,  due,  un- 
doubtedly, to  the  above  causes. 

The  tubercular  and  syphilitic  cases,  and  those  in  which 
streptococci  are  found  in  the  blood,  are  the  slowest  in  healing. 
I  have  the  record  of  one  case  in  which  streptococci  were 
abundant  in  the  blood,  and  in  which  five  months  were  neces- 
sary to  produce  a  cure ;  while  on  the  other  hand  there  have 
been  many  cases  in  young,  well  nourished  children,  whose 
power  of  resistance  was  so  good  that  they  have  secured  a  per- 
fect cure  in  four  weeks. 

But  the  successful  aftertreatment  of  the  mastoid  wound 
requires  of  the  attendant  more  than  the  actual  dressing  of 
the  wound  and  the  prevention  and  overcoming  of  obstacles. 
He  must  be  ever  on  the  watch  for  any  complications  that  may 
arise,  principal  among  which  may  be  mentioned  extension 
of  infection  to  the  brain  structures  and  meningitis,  and  throm- 
bosis of  the  sigmoid  sinus  or  internal  jugular  vein. 

In  this  paper  one  cannot  discuss  these  conditions,  though 
it  may  not  be  out  of  place  to  say  that  where  the  temperature 
chart  shows  a  sudden  rise  to  103°  or  more,  with  an  equally 
abrupt  fall  to  98°  or  thereabouts,  within  a  few  hours,  and 
this  sudden  variation  repeats  itself  a  number  of  times  within 
twenty-four  to  thirty-six  hours,  a  thrombus  may  be  expected, 
and  no  time  should  be  lost  in  investigating  its  cause. 

H  the  meninges  are  involved,  in  addition  to  high  tempera- 
ture, 105°-106°,  there  will  be  headache,  usually  limited  to 
one  side  of  the  head,  which  may  at  first  be  referred  by  the 
patient  only  to  the  region  around  the  afifected  ear. 

This  pain  usually,  however,  soon  spreads  over  the  whole 
head  and  keeps  the  patient  in  constant  agony. 

Photophobia  is  present  in  a  majority  of  cases.    The  patient 
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seeks  a  quiet  place  and  moans  or  cries  out  when  the  pain  is 
most  severe. 

In  children  delirium  is  not  uncommon,  and  shrieking  cries 
with  an  attempt  to  apparently  exclaim  something  is  common. 

The  neck  muscles  become  rigid,  the  head  is  drawn  backward 
and  any  motion  or  attempt  to  straighten  the  head  on  the  neck 
is  painful.  In  extreme  cases  opisthotonos  is  present,  vomit- 
ing usual. 

In  many  cases  there  is  a  choked  disk,  though  there  is  much 
difference  of  opinion  among  different  observers  regarding 
this  symptom,  which  depends  on  the  location  and  extent  of 
the  lesion. 

A  blood  count  should  always  be  made  if  any  doubt  still 
exists  as  to  the  presence  of  meningitis.  Some  of  the  spinal 
fluid  (10-15  cc.)  should  be  withdrawn  and  examined.  If  an 
amount  of  albumin  exceeding  1  per  cent  is  found,  there  is 
ever}'  reason  to  believe  meningitis  present,  and  the  presence 
of  pus  and  an  increase  of  polymorphonuclear  cells  make  the 
diagnosis  positive.  A  blood  culture,  here,  may  be  of  the 
utmost  advantage. 

While  the  large  majority  of  cases  result  in  complete  heal- 
ing of  the  wound  when  the  postoperative  treatment  is  prop- 
erly executed,  following  a  complete  operation,  there  remains 
a  certain  number  of  cases  in  which  suppuration  continues. 
Results  already  obtained  by  the  use  of  autogenous  vaccines 
and  the  Hiss  extract  of  leucocytes,  in  cases  where  a  suppura- 
tive process  still  persists,  warrant  their  continued  use  and 
offer  a  broad  field  for  conscientious,  scientific  work.  For 
successful  results  in  the  use  of  vaccines  it  is  necessar\-  to  iso- 
late the  causal  organism,  which  is  exceedingly  difficult  be- 
cause most  of  the  smears  show  mixed  infection.  Where  the 
isolation  can  be  effected  the  vaccine  may  be  considered  a 
specific.  It  is  obvious  that  work  along  this  line  must  be  ac- 
complished through  the  aid  of  a  conscientious  laboratory 
worker,  and  where  so  done  the  results  are  very  satisfactory. 

While  the  effect  of  the  Hiss  extract  in  the  system  is  pro- 
duced through  an  altogether  different  mode  of  action  from 
the  vaccines,  its  results  in  properly  selected  cases  are  almost 
mar\^elous.  I  cannot  now  enter  into  a  discussion  of  these 
agents  or  their  physiologic  workings.  I  desire  only  to  hold 
out  some  hope  to  those  sufferers  from  chronic  ear  suppura- 
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tion,  who,  unless  properly  advised,  are  doomed  to  spend  their 
remaining  years  nursing  a  continuously  discharging  ear, 
which  might  have  been  cured. 

In  what  has  been  said  no  reference  has  been  made  to  the 
socalled  radical  operation.  It  remains,  therefore,  to  con- 
sider the  aftertreatment  of  this  condition. 

There  seems  to  be  some  confusion  as  regards  the  names 
of  these  operations.  While  we  would  not  detract  from  the 
honor  of  one  who  has  given  an  advanced  method  to  the  pro- 
fession, it  appears  to  the  writer  that  a  better  nomenclature 
has  been  adopted  by  some  than  that  of  calling  an  operation 
after  the  name  of  the  surgeon  who  first  proposes  it. 

The  operation  which  exenterates  the  entire  mastoid  process 
has  always  been  called  the  Schwartze  operation.  Similarly, 
the  operation  which  removes  the  posterior  canal  wall  and 
eradicates  all  disease  from  the  antrum,  aditus  and  middle  ear 
has  been  designated  as  the  Stacke  operation ;  while  that  oper- 
ation which  removes  all  of  the  mastoid  process,  together  with 
the  posterior  canal  wall  and  the  diseased  tissue  from  the  mid- 
dle ear,  is  known  as  the  Schwartze-Stacke  operation. 

While  the  Stacke  operation  is  a  radical  operation,  and  in 
many  of  the  text  book?  is  referred  to  as  the  radical  operation, 
the  true  radical  operation  is  the  combined  operation  of 
Schwartze  and  Stacke.  otherwise  known  as  the  Schwartze- 
Stacke  operation. 

It  appears  to  the  writer  that  all  this  confusion  would  be 
avoided  if,  instead  of  naming  the  operation  after  its  originator, 
it  were  nam.ed  with  relation  to  the  anatomic  area  in  which  it 
is  performed.  Thus :  when  the  simple  operation  of  removing 
all  of  the  mastoid  tissue  is  performed,  it  is  called  the  mastoid 
operation.  When  the  socalled  radical  operation  is  performed, 
which  is  done  for  the  purpose  of  converting  the  antrum,  aditus 
and  middle  ear  into  one  cavity,  it  be  called  the  antrotympanic 
operation ;  and  when  the  combined  operation  of  removing  all 
of  the  mastoid  bone,  together  with  the  posterior  wall  and 
the  diseased  contents  of  the  middle  ear  is  done,  it  be  called 
the  mastotympanic  operation. 

Under  this  method  it  would  seem  as  though  no  confusion 
of  names  would  exist  » 

In  the  treatment  then  of  the  wound  after  the  mastotympanic 
or  radical  operation,  one  has  to  deal  with  a  cavity  that  has  to 
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be  drained  and  dressed  through  the  external  auditory  canal. 
The  posterior  wound  has  been  entirely  closed;  the  cavity  has 
been  filled  with  iodoform  gauze  and  the  ordinary  external 
dressing  applied.  This  dressing  is  not  changed  until  the 
third  day,  at  which  time  the  sutures  of  the  posterior  wound 
should  be  inspected,  and  if  any  inflammatory  condition  is 
present  at  the  site  of  any  suture,  that  suture  should  be  re- 
moved at  once.  The  gauze  is  withdrawn  from  the  canal, 
care  being  taken  not  to  disturb  the  flaps,  which  at  this  time 
are  scarcely  adherent  to  the  bony  wall  of  the  wound.  The 
cavit>-  is  now  mopped  out  with  dry  sterile  cotton,  and  is 
again  filled  with  plain  sterile  gauze.  On  the  fifth  day  this 
dressing  is  changed,  the  posterior  wound  should  be  entirely 
healed  and  the  sutures  removed ;  the  gauze  is  withdrawn  from 
the  cavity  through  the  e.xternal  canal  and  now  granulation 
tissue  will  be  seen  springing  up  over  the  wall  of  the  cavity. 
Boric  acid  is  now  dusted  over  the  entire  area,  and  a  pledget 
of  sterile  cotton  formed  into  the  shape  of  a  cone  is  inserted 
through  the  external  auditory  canal,  reaching  to  the  bottom 
of  the  wound.  From  this  time  on  the  cavity  should  be  gently 
mopped  out  with  dry  sterile  cotton  three  times  a  day  and  the 
cone  shaped  piece  of  cotton  inserted  after  each  cleansing.  The 
entire  wound  will  be  healed  in  from  four  to  six  weeks. 

We  regret  that  every  case  does  not  follow  this  ideal  course. 
There  are  four  areas  which  if  not  thoroughly  curetted  of  all 
diseased  tissue  will  prevent  the  wound  from  healing,  and  may 
make  a  secondary  operation  necessary-.  These  are  the  cells 
of  the  posterior  zygomatic  root,  the  tympanic  orifice  of  the 
eustachian  tube,  the  attic,  and  that  portion  of  the  tympanum 
which  is  formed  by  the  projection  inward  of  the  floor  of  the 
external  auditory  canal.  Diseased  tissue  being  left  in  any  of 
these  situations  will  necessitate  a  second  curettement,  which 
must  be  done  under  general  anesthesia,  in  which  case  the 
aftertreatment  would  be  carried  out  on  the  same  lines  as 
above  indicated. 

In  cases  in  which  the  eustachian  tube  does  not  close,  there 
will  be  a  constant  discharge  from  the  ear  and  the  cavity  will 
not  heal. 

A  plan  that  has  worked  well  in  the  hands  of  the  writer  is, 
at  the  first  two  or  three  dressings,  to  insert  into  the  opening 
of  this  tube  (which  was  thoroughly  curetted  at  time  of  oper- 
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ation)  a  strong  solution  (1  to  500)  of  bichlorid  of  mercury, 
which  is  clone  by  means  of  a  small  pledget  of  cotton  on  an 
applicator.  This  seems  to  have  a  stimulating  effect  in  caus- 
ing healthful  granulation  tissue  to  spring  up  in  this  situation 
and  close  off  the  tube.  In  cases  in  which  granulations  are 
sluggish,  balsam  of  Peru  may  be  used  with  good  effect ;  while 
if  the  granulation  tissue  is  of  the  irritable,  or  exuberant  type, 
it  will  be  necessary  to  use  a  strong  solution  of  nitrate  of  silver 
(360  grains  to  the  ounce). 

Where  these  attempts  fail,  a  thorough  curettement  of  the 
tube  to  the  isthmus  should  be  performed,  the  Yankauer  cu- 
rette being  a  very  useful  instrument  for  this  purpose. 

40  East  41st  Street. 
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IXSERTIOX    AXD    SEAT    OF    RHINOPHARYXGEAL 
FIBROMATA.* 

By  D.  Jacques,  :M.  D., 

France. 

Considering  the  number  of  years  that  surgeons  have  been 
concerned  with  fibromata  of  the  postnasal  chamber,  evoking 
study  after  study,  it  may  seem  superfluous  to  take  up  from  a 
rhinologic  standpoint  a  question  which  many  regard  as  finally 
settled. 

Xo  one  will  deny,  however,  fhat  the  ablation  of  these  tu- 
mors through  the  natural  passage,  whenever  possible,  has 
markedly  improved  their  prognosis,  and  the  accomplishment 
of  this  with  safety  has  been  due  to  the  persevering  eflForts  of 
specialists.  To  improve  still  further  the  technic  of  eradicating 
rhincpharyngeal  fibromata,  our  efforts  should  be  directed 
toward  ascertaining  their  seat  and  attachments.  On  this 
point  classic  statements  are,  as  we  shall  see,  far  from  con- 
stantly corresponding  with  the  facts. 

At  present  it  is  customary  to  assume  that  rhinopharyngeal 
polyps  are  tumors  with  a  pharyngeal  seat,  primarily  arising 
from  the  basilar  process  in  the  roof  of  the  cavum,  and  only 
secondarily  pushing  forward  into  the  nasal  cavity. 

"These  are  tumors,"  says  Morell-Mackenzie  (1882)  "of  a 
fibrous  structure,  which  generally  arise  from  the  vault  of  the 
pharynx,  often  extend  into  the  nasal  fossje  and  even  the 
antrum,  or'  descend  into  the  pharynx  as  far  as  the  epiglottis.'' 

"\\'e  fully  accept/'  says  Gerard-Marchand  in  Duplay  and 
Reclus'  treatise  (1891),  "the  modern  conclusion  that  while 
in  the  immense  majority  of  cases  rhinopharyngeal  fibromata 
are  inserted  into  the  basilar  area,  they  may  also  originate  upon 
the  posterior  orifice  of  the  nasal  fossse,  on  the  internal  wing 
of  the  pterygoid  process." 


•Report  to  the  Third  International  Congress  of  Laryngology,  Ber- 
lin, August,  1911. 
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^lore  recently  still,  Alickulicz,  in  Heymann's  jManual  of 
Rhinology  and  Laryngology  (1899),  formulates  an  analogous 
opinion.  "They  are  tumors,"  says  he,  "which  take  their  ori- 
gin from  the  thick,  fibrous,  chondroid  covering  of  the  cranial 
base,  and  belong  structuraliy  to  the  group  of  fibromata.  Their 
seat  of  election,  is  the  basilar  portion  of  the  occipital  bone, 
which  corresponds  to  the  most  anterior  region  of  the  rhino- 
pharyngeal  roof.  ]\lore  rarely  fibrous  masses  of  the  same  na- 
ture are  seen  in  the  neighborhood  of  the  choanae  and  in  the 
sphenopalatine  fossa.  Still  more  exceptionally  they  are 
atatched  to  the  anterior  aspect  of  the  first  two  vertebral  bodies, 
which  are  covered  with  a  similar  fibrous  layer.'' 

I  believe  it  is  useless  to  multiply  citations.  The  unanimous 
sentiment  of  general  surgeons  still  rests  today  upon  the  asser- 
tions of  Nelaton  and  his  school  (1850),  corroborated  by  the 
anatomic  observations  of  Tillaux.  "The  inferior  surface  of 
the  basilar  process  is  covered,"  says  the  latter,  "with  a  fibrous 
layer  of  considerable  thickness.  Its  form  is  triangular.  Its 
apex  lies  between  the  basilar  process  and  the  odontoid  process. 
Its  base  looks  toward  the  pharynx  cavity.  Its  width  in  the 
adult  is  about  18  mm. ;  height,  about  27  mm.  The  importance 
of  this  fibrous  tissue  comes  from  the  fact  that  it  is  nearly 
always  the  point  of  origin  of  rhinopharyngeal  polyps,  those 
singular  tumors  which  have  a  marked  predilection  for  the 
male  sex  and  for  adolescents." 

In  sum,  until  lately,  the  customary  opinion  in  surgical  path- 
ology was  that  hard,  bleeding  polyps,  with  a  large  base,  in 
the  postnasal  space,  necessarily  took  origin  in  the  strong  liga- 
ments which  unite  the  occipital  to  the  first  cervical  vertebrae. 
All  other  attachments  were  adventitious.  The  tumor,  born 
in  the  epipharynx,  only  secondarily  invaded  the  face  cavities. 

True,  the  exclusivism  of  this  conception  was  tempered  with 
some  reservations  on  the  part  of  a  few  operators.  Without 
mentioning  the  cases  of  Robert,  of  Michaux  (Louvain),  in 
which  they  saw  pharyngeal  fibromata  with  a  cervicorachidian 
insertion,  it  is  fair  to  recall  that  Gosselin  admitted  that  these 
tumors  sometimes  arose  from  the  back  part  of  the  ethmoid, 
and  belong  then  to  nasal  pathology.  For  him  their  place  of 
origin  went  in  all  directions  much  beyond  the  basilar  covering, 
which,  however,  remained  the  center  of  the  territory. 

Now  in  place  of  the  classic  idea  of  a  basilar  origin  and 
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primary  pharyngeal  seat  for  juvenile  hemorrhagic  fibromata, 
there  has  been  for  some  years  a  tendency  to  substitute  a  new- 
view,  which  I  have  endeavored  to  disseminate  in  various 
writings,  namely,  that  of  an  ethmosphenoidal  insertion  and 
primary  nasal  seat  of  these  neoplasms. 

Without  prejudging  the  operative  and  postnK>rtem  findings 
which  should  be  determinative  as  a  last  resort,  it  is  permissi- 
ble to  draw  attention  to  certain  clinical  facts  that  are  not  har- 
monious with  the  generally  accepted  hj-pothesis. 

On  carefully  reading  again  the  published  cases  we  notice 
constantly  in  the  histories  that  one  of  the  nasal  fossae  is  ob- 
structed early,  while  respiratory  embarrassment  appears  in 
the  opposite  side  only  at  a  relatively  late  stage  of  the  trouble. 
Does  an  ordinary  priman,-  tumor  of  the  epipharj^nx  behave 
thus,  for  example  a  sarcoma  of  the  iAar}-ngeal  tonsil,  whose 
origin  is  exactly  superposed  upon  the  basilar  fibrous  coat? 
We  know  that  in  such  a  case  the  obstruction  to  respiration 
simultaneously  involves  both  sides  of  the  nose  with  a  slight 
predominance  on  one  or  the  other  side,  according  to  the  case. 
On  the  other  hand,  experience  teaches  us  that  antral  mucous 
polyps  with  a  pharyngeal  evolution  produce  a  progressive 
nasal  dyspnea  successively  upon  the  two  sides,  and  not  simul- 
taneously, identical  with  the  course  observed  in  rhinopharyn- 
geal  fibroma. 

Again,  it  is  hard  to  imderstand  how,  on  the  hypothesis  of  a 
timior  originating  from  the  roof  of  the  cavum,  there  should  be 
such  a  marked  invasion  of  one  of  the  nasal  fossae,  and  its 
upper  annexes  in  particular,  by  a  benign  neoplasm  whose 
weight  ought  to  drag  it  downward  into  the  free  cavity  of  the 
pharyngeal  tunnel.  Above  all,  how  shall  we  explain  the  per- 
forations of  the  roof  met  with  by  many  curators? 

Such  an  evolution  with  such  complications  agrees  admira- 
bly, we  must  confess,  with  the  notion  of  fibrous  proliferations 
implanted  upon  the  upper  wall  of  the  nose.  True,  in  the  nasal 
portion  of  the  cranial  base  there  are  no  fibrocartilaginous  lay- 
ers comparable  to  those  which  cover  the  vertebral  body  of  the 
occipital  and  upper  spinal  structures.  But  is  such  a  layer 
necessary-  for  fibromatous  neoplasia,  such  as  the  narrow  con- 
ception of  Xelaton  seems  to  demand?  Do  we  not  see  fibrous 
tumors  similar  to  rhinopharyngeal  polyps,  if  not  so  vascular, 
arise  from  aponeuroses,  from  the  periosteum,  and  even  from 
the  tegtunentary  connective  tissue? 
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Further,  fibromata  of  the  nasal  fossae  themselves  have  been 
noted  and  described  by  a  number  of  authors.  Morell  Mack- 
enzie has  observed  one  indisputable  case.  I  myself  have  re- 
cently observed  two  remarkable  cases.  One  of  these  was  a 
man  beyond  thirty.  The  growth  had  been  present  for  six 
years,  and  only  latterly  had  it  invaded  the  cavum.  It  was 
inserted  into  the  mesial  aspect  of  the  superior  turbinal.  The 
other  was  met  with  in  a  girl  of  eight.  It  started  from  the 
anterosuperior  region  of  the  ethmoid  and  had  enlarged  the 
glabella.  In  course  of  extirpation  the  rupture  of  a  large  cyst 
gave  rise  to  a  momentary  suspicion  of  an  unrecognized  menin- 
gocele. 

But  before  going  further  into  the  discussion,  it  is  indispen- 
sable, I  think,  to  state  precisely  what  we  understand  by  fibro- 
mata of  the  nose  and  pharynx.  With  the  majority  of  authors 
I  designate  by  this  appellation  tumors  of  generally  firm  con- 
sistence, usually  tough,  of  fibroid  texture,  rich  in  vascular 
lacunae,  and  having  a  thick,  resistant  pedicle  directly  attached 
to  the  bone.  Development  is  slow  and  progressive;  it  leads 
at  length  to  skeletal  deformity  by  pressure.  Histologically 
there  is  a  hyperplasia  of  fibrous  tissue  with  parallel  fasciculi, 
generally  poor  in  cells.  Not  rarely  may  be  observed  places 
of  cellular  proliferation  with  a  sarcomatous  appearance,  or, 
again,  foci  of  degeneration  whose  softening  may  end  in  the 
formation  of  cystic  spaces,  wholly  different  from  those  of  true 
glandular  cysts,  of  which  mucous  polyps  furnish  us  such  fre- 
quent examples.  In  places,  also,  may  be  seen  connective 
fibers,  dissociated  by  the  edema,  and  on  superficial  examina- 
tion resembling  a  simple  irritative  infiltration  of  the  mucous 
chorion,  analogous  to  that  which  gives  rise  to  benign  polyps. 

These  casual  and  partial  analogies  do  not  justify,  to  my 
mind,  an  association  of  true  fibromata,  the  rhinopharyngeal 
polyps,  with  the  diffuse  hyperplasias,  infiltrated  with  serum, 
which  primary  or  secondary  vasomotor  disorders  cause  to 
arise  in  the  mucosa  of  the  ethmoidal  region.  These  are  hyper- 
plasias which  have  been  designated  edematous  fibromata  after 
establishing  the  fact  that  they  are  myxomatous  in  appearance 
only.  I  differ,  then,  from  Heymann  (of  Berlin)  when  he 
confounds  in  the  same  chapter  of  his  Manual  of  Laryngology 
all  the  soft  benign  tumors  of  the  nasal  fossae.  I  hold  that 
there  is  room  to  distinguish  clinically  fibrous  polyps  or  "rhino- 
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pharyngeal  fibromata,"  from  mucous  and  fibromucous  pol}'ps 
or  '■edematous  fibromata." 

Parenthetically,  we  must  acknowledge  that  certain  features 
attributed  to  rhinopharyngeal  polyps  by  former  writers  are 
less  absolute  than  is  customary  to  admit,  such  as  spontaneous 
hemorrhage,  which  may  be  lacking  throughout,  such  as  the 
narrow  limitation  of  the  25th  year  for  the  period  of  accretion, 
and,  finally,  such  as  the  exclusive  predilection  for  the  male 
sex. 

A  second  point  likewise  demands,  precision.  What  is 
understood  by  "insertion"  of  rhinopharjngeal  polyps?  For  a 
long  time  it  has  been  observed  that  these  tumors  adhere  to  the 
walls  of  the  face  and  neck  cavities,  not  in  one  place  only,  but 
generally  several  places,  wtiich  in  a  particular  case  justified 
employing  the  term,  elsewhere  abusive,  of  "polyps"  as  a  des- 
ignation. However,  these  multiple  attachments  are  far  from 
possessing  the  same  significance.  Some,  variable  in  situation, 
are  only  adventitious,  and  result  from  secondary  coalescence 
of  surfaces  eroded  by  reciprocal  pressure.  The  others,  much 
more  fixed  in  situation,  as  we  shall  see,  alone  represent  the 
primary  insertion,  the  point  of  origin  of  the  neoplasm.  The 
extent  varies  in  both,  but  the  degree  of  resistance  is  quite 
characteristic  in  each  class.  The  secondary  adhesions  scrape 
off  easily  with  the  nail  or  spatula  from  the  subjacent  tissue, 
-especially  from  bone.  Such  detachment  is  impossible  at  the 
true  pedicle,  whose  eradication  inevitably  brings  with  it 
osseous  particles  or  even  entire  lamellae  of  the  compact  sub- 
stance. This  is  the  pedicle  in  question  when  we  discuss  the 
insertion  of  rhinophar>'ngeal  pol)*ps. 

Let  us  see  now  what  a  careful  study  of  these  facts 
teaches  us.: 

About  fifteen  years  ago  I  begged  my  colleague  and  friend. 
Prof.  Moure,  to  operate  by  the  natural  passages  upon  a  boy 
treated  for  several  months  in  my  clinic  by  electrolysis  for  a 
typical  rhinopharyngeal  polyp  provoking  copious  hemorrhages. 
The  operation  revealed  that  the  pedicle  of  the  tumor  went  up 
into  the  right  nasal  fossa  and  was  fixed  in  the  sphenoid  re- 
gion. Moure,  on  that  occasion,  gave  out  the  opinion  that 
juvenile  fibromata  of  the  cranial  base  arose  more  often  from 
the  border  of  the  nasal  and  phan.'ngeal  cavities  than  from  the 
roof  of  the  cavum,  an  opinion  which  he  affirmed  the  following 
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year  at  the  French  Society  of  Laryngology,  elaborated  later  in 
the  theses  of  his  pupils,  Latour  (1901),  Gaiitier  (1904)  and 
Duverger   (1905). 

Struck  wath  the  contradiction  of  the  classic  theory  by  my 
patient,  I  resolved  to  try  to  determine  as  exactly  as  possible 
the  m.anner  and  place  of  insertion  of  rhinopharyngeal  polyps 
which  might  come  to  my  hands  for  operation.  In  May,  1908, 
I  was  able  to  present  to  the  French  Laryngologic  Society  six 
cases  personally  operated  upon  and  cured.  In  all  my  patients 
the  principal  attachment  was  upon  the  anterior  aspect  of  the 
sphenoid  body,  and  extended  more  or  less  toward  the  root  of 
the  internal  wing  of  the  pterygoid  apophysis,  without  involv- 
ing in  any  way  the  body  of  the  occipital.  During  the  discus- 
sion of  my  paper  a  number  of  French  and  foreign  special 
surgeons  gave  the  support  of  their  experience  to  the  theory 
which  I  maintained  (Moure,  Beco,  Lafitte-Dupont,  Texier, 
Raoult,  Castex).  It  was  different  at  the  French  Surgical 
Society  the  same  year,  where  I  raised  the  question  in  answer- 
ing an  important  paper  presented  the  year  previous  by  Prof. 
Tedenat  of  jMontpellier.  This  author,  out  of  32  cases  ob- 
served or  operated  on  by  him,  in  26  found  the  insertion  exclu- 
sively basilar;  in  4  the  place  of  attachment  could  not  be  ex- 
actly determined,  and  in  the  2  others  the  tumor  was  fixed 
to  the  vomer  and  root  of  the  pterygoid.  Admitting  the  few- 
ness of  the  cases  personally  observed,  but  carefully  studied* 
and  all  entirely  concordant,  I  feel  a  right  to  conclude  that  the 
basilar  insertion  has  at  least  frequent  exceptions,  that  there 
is  ground  for  inquiring  if  the  classic  notion  did  not  originate 
from  cases  seen  under  especially  unfavorable  conditions,  and 
that  the  theory  of  rhinologists  who,  along  with  Capart,  Aloure, 
Apert;  Escat  and  Broeckaert,  localize  the  pedicle  to  the 
sphenoid,  does  not  contain  more  of  truth. 

It  does  not  appear  that  my  arguments  sensibly  affected  the 
Nelaton  theory  in  the  minds  of  the  general  surgeons,  judging 
by  the  discussion  which  took  place  -two  years  later  in  the  same 
society  over  a  report  by  Prof.  Rouvillois,  of  Val  de  Grace. 
This  was  an  interesting  case  in  a  young  soldier  who  recently 
died  in  his  care,  following  repeated  hemorrhages  from  a 
pharyngeal  fibroma.  Autopsy  showed  that  the  insertion  of 
the  polyp  was  upon  the  anterior  aspect  of  the  sphenoid  body, 
encroaching  somewhat  interiorly  upon  the  vomer  and  laterally 
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upon  the  root  of  the  pterygoid.  The  floor  of  the  sphenoid 
antrum  was  destroyed  and  an  intrasphenoidal  lobule  of  the 
growth  adhered  to  the  internal  border  of  the  excavation.  The 
basilar  process  was  entirely  exempt. 

Responding  to  this  suggestive  contribution,  Prof.  Kirmis- 
son  conceded  that  rhinopharyngeal  fibromata,  beside  their  ba- 
silar insertion,  may  extend  their  attachment  to  the  border  of 
the  choanae.  It  is  seen  that  the  dogma  of  a  basilar  origin  for 
juvenile  fibromata  remains  untenable.  I  also  deemed  it  well 
to  publish  last  year  two  new  cases  of  mine,  completely  accord- 
ing with  the  others,  making  eight  cases  with  eight  sphenoidal 
insertions-  and  no  basilar  insertion.  This,  it  must  be  agreed, 
is  something  more  than  a  fortunate  coincidence. 

^Meantime  (1909)  Escat  has  brought  to  the  support  of  my 
assertion  a  case  observed  by  him  from  1898  on,  of  a  purely 
nasal  fibroma,  operated  upon  per  vias  naturales,  which  re- 
curred at  its  pedicle,  inserted  in  the  posterior  part  of  the  nasal 
roof,  and  subsequently  evolved  into  a  typical  rhinopharyngeal 
polyp  which  caused  death  by  hemorrhage. 

Since  then  Prof.  Sieur  (paper)  and  Prof.  Gaudin  (oral) 
have  aided  in  confirming  my  theory  by  their  personal  statistics. 

Let  us  sum  up  briefly  the  facts  in  this  short  discussion  of 
the  anatomic  origin  of  rhinopharyngeal  polyps. 

The  great  majority  of  general  surgeons  at  present  still 
hold  to  the  old  doctrine  based  upon  the  teachings  of  Xelaton 
and  his  school,  that  the  site  of  election  of  rtiinopharyngeal 
polyps  is  the  vault  of  the  pharynx  between  the  tubercle  of  the 
atlas  and  the  beak  of  the  sphenoid.  They  arise  from  the 
fibrous  tissue  which  covers  the  basilar  process  in  that  region, 
and  upon  which  rests  the  pharyngeal  tonsil.  Hence  they  are 
primarily  pharyngeal  tumors,  but  they  may  secondarily  invade 
the  nasal  -fossae  and  their  sinuses.  Exceptionally  their  inser- 
tion may  exceed  the  limits  of  the  basilar  coat,  and  descend  to 
the  bodies  of  the  first  cer^-^ical  vertebrae,  or  advance  upon  the 
pterygoid,  the  choanal  arch,  or  the  vomer.  Lastly,  there  is 
an  extra  pharyngeal  variety  (extra  cavital)  which  originates 
in  the  fibrocartilaginous  tissue  of  the  irregular  anterior  open- 
ing (Bensch)  and  develops  in  the  soft  parts  of  the  pterygo- 
maxillary  fossa. 

During  the  past  decade,  in  the  rhinologic  world,  minute 
clinical  and  operative  investigations  have  developed  an  opin- 
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ion  decidedly  divergent  from  the  old  conception,  big  with 
operative  importance,  if  not  appreciable  pathogenic  deductions 
— rhinopharyngeal  fibromata  are  tumors  originating  in  the 
nasal  foss?e,  only  invading  the  cavum  after  acquiring  some 
size,  and  comporting  themselves,  as  a  whole,  relative  to  their 
evolution,  in  a  manner  absolutely  identical  with  that  which 
we  are  accustomed  to  see  in  socalled  "fibromucous"  or  "choa- 
nal" polyps.  They  arise  from  the  most  posterior  portion  of 
the  middle  meatus,  and,  dragged  down  by  their  weight,  de- 
scend into  the  epipharynx,  obstructing  the  choanae  success- 
ively, and  sending  digitations  forward  which  fill  the  meatus  of 
the  corresponding  nasal  fossa.  However,  being  less  plastic 
than  the  other  sort,  rhinopharyngeal  fibromata  soon  deform 
the  wall  of  their  originating  cavity  by  a  process  of  erosion 
from  compression.  Further,  we  see  the  vomer,  its  rear  por- 
tion pushed  toward  the  healthy  side,  thinned  at  its  inter- 
choanal  border.  The  same  is  true  of  the  sinus-nasal  partition, 
which  is  thinned  or  destroyed,  giving  way  to  the  continuous 
push  of  the  neoplasm,  which  fills  most  of  the  pneumatic 
spaces  of  the  affected  side,  by  moulding  itself  into  their  irreg- 
ularities. 

From  my  personal  investigations,  in  accord  with  numerous 
observations  by  rhinologists,  it  follows  that  the  insertion  is 
ordinarily  a  thick  fold  of  tough  tissue,  with  parallel  fibers  in 
the  most  posterior  part  of  the  nasal  roof.  The  point  most 
commonly  involved  seems  to  be  the  anterior  surface  of  the 
sphenoid  body,  and  more  particularly  the  sphenoethmoidal 
recess.  From  this  central  point  attachments  may  radiate  to 
the  upper  choanal  arch,  the  base  of  the  vomer  and  pterygoid, 
the  fossa  of  Rosenmueller  (Moure),  the  posterior  ethmoid, 
the  sphenoid  antrum  and  even  the  maxillary  sinus. 

Diverticular  expansions  of  the  growth  are  the  rule;  the  most 
imjx>rtant  and  most  constant  being  into  the  sphenoid  cavity, 
W'hich  it  sometimes  considerably  distends  to  a  size  equal  to 
that  of  the  intranasal  lobe.  The  fact  is  easy  to  understand 
when  we  know  the  close  connection  of  the  fibroma  with  the 
sphenoid  body.  The  posterior  ethmoid  cells  are  invaded  with 
almost  equal  frequency,  and  imprint  their  septa  upon  the 
external  surface  of  the  polyp,  giving  it  a  lobulated  aspect. 
The  maxillary  antrum  also  often  conceals  a  voluminous  pro- 
longation whose  entrance  seems  to  be  through  the  broken- 
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down  posterior  part  of  the  ethmoid,  rather  than  through  a 
dilated  accessory  hiatus.  The  anterior  ethmoid  cells  are  less 
often  attacked,  and  the  frontal  sinus  usually  escapes  invasion. 

Extranasal  prolongations  enter  either  the  cranial  cavity 
through  the  destroyed  nasal  roof,  or  the  orbit  through  the 
resorbed  papyraceous  lamina,  or  the  zygomatic  and  temporal 
fossae,  creeping  through  the  distended  sphenopalatine  foramen 
{.  personal  case). 

Secondary  adhesions  may  occur  at  any  points  where  the 
grov/th  touches  a  resisting  wall;  they  are  met  with  especially 
on  the  vomer  portion  of  the  septum. 

Finally,  as  regards  the  seat  of  rhinophar>ngeal  fibromata, 
I  have  noted  their  marked  predilection  for  the  left  side,  a  fact 
pointed  out  by  divers  authors,  and  especially  by  Escat,  whose 
statistics  entirely  confirm  my  own  (7  left  sided  cases,  1 
right). 

If  the  rhinologic  cases  favoring  a  sphenoidal  origin  of 
rhinopharyngeal  polyps  are  at  present  sufficiently  numerous 
and  concordant  to  enforce  conviction,  the  basilar  origin  is 
still  firmly  supported  in  the  minds  of  general  surgeons,  by 
even  more  numerous  reports  and  just  as  categorical.  Now, 
the  question  of  singular  coincidence,  of  a  fortuitous  series, 
could  not  be  invoked  to  reconcile  these  two  distinct  views. 
So  I  am  tempted  to  explain  the  divergence  by  erroneous 
interpretation  on  the  part  of  the  older  writers.  How  much  is 
explained  by  the  difficulty  of  confirming  with  precision  the 
exact  attachment  of  a  tumor  which  at  once  fills  the  pharynx, 
the  nose  and  its  annexes,  after  distending  them,  deforming 
the  cavity  and  dislocating  the  walls?  How  can  we  determine 
the  true  pedicle  in  the  midst  of  adventitious  adhesions,  often 
extensive,  in  the  depths  of  an  operative  cavity  flowing  with 
blood  from  the  operation  wound  as  well  as  the  tumor  itself? 
We  should  not  forget  that  the  cases  reported  by  the  surgeons 
were  diagnosed  late  in  an  advanced  stage,  and  extirpated,  as 
Kirmisson  says,  by  operators  "desirous  above  all  of  acting 
quickly,  operating  under  chloroform,  tearing,  curetting  and 
cauterizing  in  a  bloody  field." 

And,  speaking  of  the  easy  confusion  in  recognizing  the  point 
of  attachment,  1  myself  have  been  a  victim.  In  the  course  of 
( ne  of  my  operations  I  got  the  impression  for  a  moment  that 
fixation  of  the  neoplasm  extended  to  the  roof  of  the  cavum; 
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an  illusion  caused  by  enormous  enlargement  of  the  left 
choana,  hindering  both  finger  and  eye  from  exactly  finding 
the  limits  of  the  nose  and  pharynx.  Whatever  skill  one  may 
have  in  rhinoscopy,  it  is  sometimes  singularly  hard  to  orient 
oneself  in  a  region  so  greatly  changed  by  erosion  and  dis- 
placement of  the  vomer,  lowering  of  the  pharyngeal  roof, 
distension  of  the  choana,  with  atrophy  and  flattening  of  the 
turbinates,  effacing  gradually  the  demarcation  between  the 
nasal  fossa  and  the  pharynx  cavity. 

In  the  presence  of  this  incertitude,  finding  the  pharyngeal 
tonsil  intact,  which  is  easily  recognizable  in  the  young,  fur- 
nishes high  testimony  that  the  subjacent  basilar  covering  is  a 
stranger  to  fibroma.  By  observing  integrity  of  Luschka's 
tonsil  I  was  able  to  enlighten  myself  in  a  case  where  the  roof 
of  the  cavum,  lowered  by  a  large  intrasphenoidal  prolonga- 
tion, at  first  caused  me  to  regard  it  as  the  tumor  itself  extend- 
ing down  the  posterior  wall  of  the  pharynx. 

I  believe,  then,  that  contrary  to  the  classic  notion,  the  point 
of  origin  of  rhinopharyngeal  polyps  should  usually  be  sought 
for  about  the  posterior  recess  of  the  nasal  roof,  and  that  only 
exceptionally  their  attachments  go  back  of  the  choanal  plane 
and  extend  onto  the  basilar  process  of  the  occipital.  Contrary 
affirmations  no  doubt  rest  upon  errors  of  judgment  or  obser- 
vation. 

Besides  the  array  of  material  facts,  the  theory  I  hold  would 
be  greatly  strengthened  if  these  facts  could  be  connected  with 
some  special  anatomic  peculiarity  of  the  region  involved,  thus 
explaining  the  singular  predilection  of  hemorrhagic  fibromata 
for  it.  But,  up  to  the  present  at  least,  no  such  peculiarity  has 
been  found  which  does  not  apply  equally  to  the  basilar  region. 

Rhinopharyngeal  fibromata,  to  my  mind,  are  only  simple 
irritative  proliferations  of  accidental  cause,  like  mucous 
polyps.  Their  tendency  to  recurrence  and  to  penetration  of 
surrounding  regions  ought  to  class  them  among  the  tumors 
proper,  while  the  constant  absence  of  generalization  separates 
them  distinctly  from  the  cancer  group.  They  present  them- 
selves, then,  as  a  result  of  a  metabolic  superactivity  of  part 
of  the  bony  cranial  base  in  the  course  of  its  normal  period  of 
rapid  evolution.  Why  does  this  excessive  superactivity  of  the 
periosteum  prefer  the  sphenoid  body  to  the  body  of  the  occip- 
ital?    Bensch  contents  himself  with  saying  that  for  unknown 
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reasons,  a  circumscribed  region  of  the  cranial  base,  prevented 
from  making  bone  tissue,  vents  its  formative  acti^^ty  by  pro- 
ducing fibrous  tissue.  This  proposition  is  more  acceptable,  to 
my  mind,  with  its  vagueness,  than  the  seductive  and  precise 
theor}'  of  Tillaux  concerning  the  occipitorachidian  network. 

I  do  not  know  how  many  other  explanations  for  the  path- 
ogeny of  rhinopharyngeal  polyps  have '  been  advanced.  Dr. 
Delsaux  has  acquainted  me  with  an  original  conception  in  a 
report,  as  yet  unpublished,  to  the  Belgian  Laryngolc^c  So- 
ciety. According  to  him  the  term  "rhinopharyngeal  polyp" 
covers  a  multitude  of  tumors  that  are  different  histologically 
and  different  in  their  malignit}-  and  course.  They  doubtless 
take  origin  in  various  tissues,  epithelial  or  connective  tissue 
remnants  establishing  temporarily,  in  the  course  of  embryonal 
development,  communications  between  the  cephalic  intestine 
and  the  cranial  cavity  across  the  vault  of  the  pharynx. 

It  would  be  desirable  if  our  histopathologic  knowledge  were 
better  supported  in  respect  to  these  neoplasms,  and  no  doubt  a 
methodical  effort  in  that  direction  would  dispel  much  obscur- 
'ity  and  theoretical  discussion.  I  would  object,  howe\'er,  to 
my  colleague's  view,  by  saying  that  the  "communications"  he 
speaks  of  are  doubtful,  except  Rathkes  diverticulum,  which, 
contrary-  to  Romiti's  opinion,  seems  rather  should  be  localized 
between  the  two  sphenoids  and  not  in  the  pharj-ngeal  fossa 
of  the  occipital.  In  any  event,  the  frankly  lateralized  begin- 
ning of  juvenile  nasal  fibroma  seems  to  me  to  set  aside  in  most 
cases  the  hypothesis  of  embrjonal  origin  from  diverticula. 

Still,  the  course  of  these  peculiar  tmnors  agrees  very  well 
with  the  notion  of  an  exaggerated  accidental  proliferation 
during  adolescence,  of  a  connective  tissue  mass  precisely 
localized,  probably  the  periosteum  of  this  curious  region  about 
the  cranial  base,  which  corresponds  to  the  anterior  extremity 
of  the  notochord.  and  marks  the  limit  between  the  primitive 
base  of  the  membranous  skull  (sphenooccipital  portion)  and 
the  superadded  part,  following  the  progressive  incur\"ation  of 
the  cephalic  end  of  the  cerebral  vesicle  envelopes  (ethmoid 
portion). 

If  we  follow  the  fetal  development  of  the  limited  region 
which,  in  the  embryo,  on  the  brain  side,  contains  Rathke's 
median  cranial  pillar,  and  on  the  intestinal  side  the  h}-poi^ysal 
pharyngeal  diverticulum,  we  recognize  that  it  corresponds  to 
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the  junction  of  the  iDony  outHnes  of  the  two  sphenoids  to  the 
basal  cartilaginous  plaque.  There  converge  from  each  side 
the  two  ossification  centers  of  the  presphenoid  and  the  five 
centers  of  the  basisphenoid.  There  persists  on  the  ventral 
side,  between  the  sphenoids  which  are  fused  above,  a  fibro- 
cartilaginous mass  which  disappears  only  after  birth. 

To  conclude  from-  this  simple  fact  that  there  is  a  patho- 
genic relation  would  be  to  exceed  our  information.  Only 
from  anatomic  and  anatomopathologic  research  in  the  future 
can  we  expect  explanation  and  confirmation  of  the  condition 
to  which  I  am  content  to  direct  attention,  by  reason  of  its  im- 
mediate practical  interest,  that  is  to  say: 

The  fibrous  tumors  of  adolescence  known  as  rhinopharyn- 
geal  polyps  usually  have  their  origin  in  the  rearmost  part  of 
the  nasal  roof  and  not  the  roof  of  the  cavum.  They  are  in- 
serted principally  upon  the  anterior  surface  of  the  sphenoid 
body,  and  not  upon  the  basilar  coverings.  They  early  invade 
the  nasal  annexes  and  particularly  the  sphenoid  sinus,  before 
involving  the  epipharynx. 


LXX. 

COXSER\'ATIVE   RADICAL   OPERATION    OX    THE 
MIDDLE  E.AR.* 

By  Dr.  StackE, 

Erfurt,  Germany. 

By  the  term  "conservative  radical  operation"  is  understood 
the  radical  laying  bare  of  the  middle  ear  space,  with  the  pres- 
ervation of  as  much  as*  possible  of  the  tympanic  membrane 
and  ossicles. 

I  wish  to  bring  to  your  attention  certain  points  of  view 
which  I  do  not  find  mentioned  in  literature,  but  to  which  I 
have  devoted  my  atte\ition  for  the  last  sixteen  years.  Pause, 
Scheibe,  and  Jansen  appear  to  be  the  first  who,  early  in  the 
nineties,  soon  after  the  introduction  of  the  radical  operation, 
made  any  attempt  to  preserve  the  ossicles  in  this  operation. 
I  myself  in  1897  recommended  their  preservation,  and  later 
Siebenmann  several  times  recommended  the  preservation  of 
the  ossicles.  We  have  not  yet,  however,  fully  determined 
imder  what  circumstances  the  ossicles  should  be  preserved 
in  the  radical  operation,  and  when  they  should  not.  Cases  are 
described  with  perforations  in  Schrapnel's  membrane,  and 
with  very  varying  perforations  in  the  pars  tensa  of  the  t}*m- 
panic  membrane,  and  cases  with  well-preserved  and  with  very 
poor  hearing. 

There  are  also  many  methods  of  operation  which  are  rec- 
ommended, ^lost  authors  leave  a  portion  of  the  bony  ring  in 
order  to  give  the  drum  membrane  a  point  of  attachment. 
Others  recommend  protection  of  the  lateral  wall  of  the  attic, 
or  say  not  to  open  the  aditus,  or  only  so  far  that  the  inser- 
ticm  of  drum  membrane  still  remains.  Yet  others  recommend 
opening  of  the  antrum    from  the  external    canal  only.     All 

♦Translated  by  Miss  Rebecca  Cooke.  Edited  and  somewhat 
abridged  by  Geo.  L.  Richards,  M.  D.,  from  the  Deutsche  medi- 
zinische  Wochenschrift,  August,  1911. 
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authors  are,  however,  in  unison  in  proposing-  that  the  auditory 
ossicular  chain  be  kept  intact  in  its  continuity,  so  as  to  obtain 
the  most  hearing  possible.  Many  consider  the  breaking  of 
the  ossicular  chain  at  the  long  process  of  the  anvil,  as  well  as 
disease  or  absence  of  the  anvil  itself,  a  contraindication  for 
the  operation,  with  the  idea  that  after  the  breaking  of  the 
union  between  the  anvil  and  the  attic,  the  preservation  of  the 
other  ossicles  is  of  no  more  value.  Few  authors  pay  much 
attention  to  the  condition  of  the  tympanic  membrane  and  the 
tympanic  cavity.  Others  are  opposed  to  the  preservation  of 
the  chain  of  ossicles  and  their  remains,  and  in  general  to  any 
efforts  supposed  to  be  conservative.  In  short,  up  to  the  pres- 
ent time,  there  appears  to  be  no  unified  point  of  view  or  strict 
indications,  and  the  question  is  left  in  great  part  in  doubt  or 
undecided  concerning  the  value  or  lack  of  value  of  the  radical 
operation. 

Such  being  the  case,  I  desire  to  urge  upon  my  colleagues 
some  agreement  in  regard  to  this  question,  and  am  therefore 
bringing  before  you  my  experiences  in  this  department  of 
otologic  surgery.  !My  niaterial  comprises  fifty-one  cases, 
taken  from  private  practice,  all  of  which  have  been  cured 
with  the  exception  of  five  cases,  which  are  still  under  treat- 
ment. These  cases  not  being  clinic  cases  have  been  observed 
from  the  beginning  to  the  end  of  the  treatment,  and  I  am  still 
able  to  see  them  at  longer  or  shorter  intervals  of  time.  I 
endeavor  in  all  cases  to  preserve  the  tympanic  cavity,  ap- 
proaching as  far  as  possible  to  the  normal,  keeping  it  entirely 
closed  toward  the  external  canal,  and  have  selected  my  cases 
with  this  point  in  view. 

Improvement  of  hearing  and  the  preservation  of  the  tym- 
panic cavity  is  the  goal  v,-hich  I  attempt  to  attain  in  all  of 
my  cases.  This  presupposes  a  definite  indication,  and  also  a 
definite,  well-determined  anatomic  condition  as  an  absolute 
necessity.  I  save  the  tympanic  membrane  and  the  auditory 
ossicles,  preserving  the  pars  tensa  of  the  tympanic  membrane 
and  completely  closing  off  the  tympanum.  Bondy  comes  the 
nearest  to  my  point  of  view.  In  1909  he  reported  four  cases 
in  which  he  preserved  a  very  good  hearing  pow-er.  In  one 
of  these  cases,  however,  the  tympanum  was  not  closed  off. 

My  first  case  w^as  reported  in  1895,  and  was  published  in 
1897.     In  the  same  year  I  reported  the  precise  indication  for 
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the  operation.  I  have  not  used  tlie  conservative  treatment 
in  old,  chronic  perforations  of  the  pars  tensa,  because  I  con- 
sider it  less  prcMnising  in  these  cases,  and  for  the  most  part 
contraindicated . 

The  characteristic  findings  in  the  attic,  aditus  and  antrum, 
which  are  indications  for  the  operation,  may  be  divided  into 
three  groups.  First,  fistula  lying  high  up  in  Schrapnel's  mem- 
brane, either  in  front  of,  above  or  behind  the  short  process 
of  the  hammer,  as  well  as  into  the  fistula,  or  greater  or  less 
destruction  of  the  lateral  attic  wall.  Seccmd,  pathologic  sep- 
aration of  the  drum  membrane  behind  and  above,  with  sec- 
ondary adhesion  of  its  border,  and  attachment  to  the  surface 
of  the  labyrinth  wall  or  the  wall  of  the  aditus  underneath  the 
prominence  of  the  facial.  Third,  the  much  more  seldom  per- 
foration of  the  floor  of  the  antrum  at  the  side  of  the  aditus 
into  the  posterior  superior  bony  portion  of  the  external  canal. 
In  these  three  groups  of  otologic  conditions,  it  being  assumed 
that  the  tympanic  membrane  is  present,  one  finds  almost  with- 
out exception  complete  closure  of  the  tympanum.  The  air 
douche  through  the  catheter  results  in  no  perforation  noises, 
while  the  normal  bubble  noise  is  the  surest  evidence  that  the 
tympanum  communicates  only  with  the  eustachian  tube,  and  is 
closed  on  all  other  sides  from  any  cholesteatoma  or  suppura- 
tive focus  in  the  accessory  cavities.  Such  a  tympanum  does 
not  suppurate,  perhaps  has  never  suppurated.  Our  present 
theory  in  regard  to  cholesteatoma  coincides  with  this  suppo- 
sition. 

Bezold  has  already  stated  that  without  previous  suppura- 
tion, and  following  chronic  exudation,  there  can  be  atrc^hy 
of  the  tympanic  membrane  and  closure  to  the  tube,  with  the 
result  that  Schrapnel's  membrane  can  be  finally  worn  away 
and  the  ingrowing  of  epithelium  into  the  attic  space  made 
possible.  Witmaak  also  states  the  origin  of  cholesteatoma  in 
a  similar  way.  I  was  previously  a  skeptic  in  regard  to  this 
theory,  but  certain  experiences  have  comnnced  me  of  the  pos- 
sibility of  its  occurrence.  Isolated  acute  suppuration  of  the 
attic,  if  neglected,  may  also  bring  about  the  same  condition. 
It  can  be  stated  that  we  all  knew  about  these  conditions  long 
ago,  but  that  they  are  seldom  found  among  the  g^eat  mass  of 
cases  requiring  the  radical  operation.  That  I  formerlv  be- 
lieved, but  if  one  pays  especial  attention  to  these  forms  one  will 
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be  continually  astonished  with  the  frequency  with  which  they 
are  to  be  found. 

During  the  last  ten  years  I  have  systematically  studied  these 
cases,  but,  unfortunately,  have  neglected  during  all  the  j^ears 
to  make  statistical  notations  concerning  the  frequency  of  these 
conditions  in  comparison  v/ith  the  nunnber  of  radical  opera- 
tions. During  the  last  three  years  I  have  made  incomplete 
notations,  and  have  found  that,  excluding  cases  with  intra- 
cranial and  difficult  complications,  among  sixty  uncomplicated 
radical  operations  there  were  thirty  which  presented  one  of 
the  three  conditions  above  described,  with  closure  of  the  tvm- 
panum,  and  so  could  be  conservatively  operated  upon ;  that 
is,  fifty  per  cent. 

It  ma}'  be  accidental  or  unusual  that  these  cases  have  been 
so  often  met  with  by  me  during  the  last  few  years,  but  if  it 
should  be  proven  that  over  a  longer  period  of  time  the  per- 
centage of  these  cases  has  to  be  changed  somewhat  to  their 
disadvantage,  I  nevertheless  believe  that  a  considerable  pro- 
portion of  cases  will  remain  where  patients  with  closed  tym- 
panic cavities  can  be  radically  operated  upon,  and  cured,  with 
the  tympanic  cavities  still  closed.  A  more  ideal  cure  cannot 
be  brought  about.  Complete  epithelization  of  the  antrum, 
aditus,  and  attic,  with  preservation  of  the  tympanic  membrane, 
normal  sometimes,  in  others  somewhat  lessened  in  size,  but 
with  the  tympanic  cavity  closed  toward  the  outside.  Under 
these  circumstances,  the  much-to-be-feared  recurrence  of  the 
tubotympanic  suppuration  is  prevented.  Where  under  other 
conditions  the  purulent  process  would  be  started  up  again, 
here  there  is  only  the  exudation,  which  after  breaking  through 
the  drum  membrane  becomes  absorbed.  When  one  thinks 
how  much  labor  it  often  causes  to  get  the  freely  opened  puru- 
lent t}mpanic  cavity  dry,  and  what  expense  of  labor  is  neces- 
sary to  skillfully  close  the  tympanic  end  of  the  eustachian 
tube,  it  is  easy  to  understand  how  much  the  closed  tympanum 
is  worth  in  the  radical  operation,  and  will  never  fail  to  make 
use  of  this  advantage. 

In  all  of  my  fifty-one  cases  a  lasting  closure  of  the  tym- 
panum was  obtained  in  all  but  one.  When  I  put  the  closure 
of  the  tympanic  cavity  as  of  the  first  iniiportance,  as  an  end 
worth  striving  for,  I  -do  not  leave  out  of  consideration  the 
point  of  view  that  the  power  of  hearing  is  to  be  improved 
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as  much  as  possible.  Both  things  occur  simultaneously  in 
many  cases. 

Disagreeing  with  Bondy,  Barany,  Urbantschitsch  and  oth- 
ers, I  found  the  power  of  hearing  often  very  well  preserved, 
either  quite  or  almost  the  same  as  normal.  Tliis  power  of 
hearing  remains  in  my  cases,  as  in  those  of  the  authors  men- 
tioned. We  do  not  need  any  more  to  be  afraid  to  operate 
radically  on  an  ear  with  a  good  d^ree  of  hearing,  provided 
the  above  conditions  are  presei)t,  even  though  it  is  the  only 
one  that  has  good  hearing.  I  emphasized  this  in  Hamburg 
in  1899,  when  Reinhard  was  afraid  to  operate  on  a  case  of 
cholesteatoma  with  a  fistula  high  up,  and  with  otherwise  intact 
tympanic  membrane,  because  he  feared  that  the  hearing  pow- 
er, which  was  good,  might  suffer  through  an  excision  of  the 
ossicles.  This  fear  was  quite  proper,  since  all  authors  agree 
that  in  such  a  case  b)'  excision  of  the  ossicles  one  risks  a  very 
considerable  loss  of  hearing,  not  to  mention  that  the  formerly 
sound  tympanum  may  be  involved  in  the  suppurative  process. 

On  the  other  hand.  I  have  usually  found  very  little  im- 
provement in  hearing  when  it  was  already  very  bad,  that  is, 
cases  where  a  whisper  is  heard  only  in  the  immediate  neigh- 
borhood of  the  ear.  Here  excision  of  the  ossicles  usually 
improves  the  hearing  only  a  little,  or  not  at  all.  Even  sup- 
posing there  was  a  little  improvement  after  ossiculectomy,  I 
would  not  excise  the  ossicles,  but  would  preserv^e  them  with 
the  t)Tnpanic  membrane.  Five  times  I  have  seen  an  improve- 
ment in  hearing  from  one-quarter  meter  to  one  meter,  or  one 
and  one-half  meters,  and  four  times  from  one-quarter  meter 
to  four  meters.  With  moderate  hearing  power  I  have  known 
and  have  achieved  decided  improvement,  but  this  cannot  be 
with  certainty  reckoned  upon. 

The  results  of  ossiculectomy  are  also  entirely  uncertain. 
Loss  of  hearing  can  follow  this  operation  also.  The  conserva- 
tive operation  loss  is  less  likely  to  occur.  As  a  rule  one  has 
at  least  as  good  hearing  as  existed  before  the  operation.  I 
have,  however,  in  two  cases  with  moderate  hearing,  seen  a 
loss  of  from  three  meters  to  one  meter,  and  from  four  meters 
to  two  meters.  Here  I  ascribed  the  blame  to  the  faulty 
omission  of  catheterization  at  the  right  moment  after  the 
operation.  I  lay  great  value  upon  this.  One  of  these  cases 
finally  had  chronic  nephritis.     In  cases  of  moderate  hearing 
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I  have  seen  decided  improvement  in  ten  cases,  the  hearing 
distance  increasing  from  one  and  one-half  meters  to  five 
meters,  from  one-half  to  six  meters,  from  three  to  seven 
meters,  from  three-quarters  to  three,  from  one  to  two  meters 
and  the  like.  Not  counting  any  improvement  of  less  than 
one-half  meter,  on  account  of  possible  mistakes  in  testing,  my 
results  show  in  twenty  improvement,  in  two  cases  loss,  in 
twenty-four  cases  unchanged  hearing  distance,  and  five  cases 
are  not  yet  completed.  The, prospects  then  for  hearing  by 
the  conservative  method  are  certainly  not  worse  than  by  ex- 
cision, and  probably  considerably  better.  The  great  advan- 
tage of  the  conservative  operation  is  that  we  have  destroyed 
nothing,  and  that  excision  of  the  ossicles  is  still  open  to  us 
after  the  result  in  healing  of  the  suppurative  process.  There 
is  also  the  chance  that  the  tympanic  membrane  may  regen- 
erate after  ossiculectomy.    - 

In  every  case  where  there  is  good,  fair  or  even  bad  hearing, 
1  consider  the  conservative  method,  as  compared  with  ossicu- 
lectomy, as  superior,  provided  that  the  tympanic  membrane 
and  the  tympanic  cavity  are  preserved. 

The  obtaining  of  a  closed  tympanum  depends  entirely  upon 
the  operative  technic.  If  one  allows  the  bony  ring  to  remain, 
one  cannot  depend  u^HDn  the  closing  off  of  the  tympanum. 
I  never  allow  any  of  the  annulus  (ring)  to  remain.  My 
method  of  operation,  which  I  have  used  without  exception 
from  the  first  to  the  last  case,  differs  not  at  all  from  that 
which  I  have  stated  to  be  necessary  for  all  cases  to  be  oper- 
ated upon  radically.  After  laying  bare  the  external  ear  and 
the  external  canal,  the  socalled  first  part  of  the  operation,  I 
search  for  the  fistula  over  the  pars  tensa  of  the  drum  mem- 
brane, and  successively  open  all  the  neighboring  spaces,  the 
attic,  aditus  and  antrum.  I  cut  away  then  the  entire  tony 
covering  of  the  antrum,  leaving  it  widely  open,  exactly  as  I 
have  previously  written,  so  that  every  space  is  widely  open 
outwardly,  as  in  every  radical  operation.  The  external  canal 
plastic  I  make  also  in  the  same  manner  as  previously  described, 
so  that  we  have  the  widest  possible  opening. 

By  this  means  I  protect  most  carefully  the  ossicles  and  the 
tympanic  membrane.  Bondy  comes  the  nearest  to  me  in  the 
method  of  operating,  although  he  does  it  in  a  reverse  way. 
If  I  have  understood  him  correctly,  he  allows  no  bridges  or 
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bony  borders  to  remain.  In  some  cases  where  the  fistula  lies 
behind  the  short  process.  I  allow  the  anterior  part  of  the  outer 
attic  wall  to  remain.  In  such  a  \vay,  however,  that  the  head 
of  the  malleus  remains  visible.  Usually  I  remove  the  attic 
wall  as  widely  as  possible,  opening  the  aditus  in  the  same 
way,  and  sloping  the  back  wall  of  the  auditory  canal  down 
to  the  plane  of  the  facial  nerve.  I  disturb  the  ossicles  as  little 
as  possible,  even  when,  as  is  usually  the  case,  they  are  cov- 
ered more  or  less  with  granulations.  Either  the  granulations 
shrink  of  themselves  in  the  course  of  the  after-treatment  or 
through  cauterization,  the  use  of  silver  nitrate  or  chromic 
a:id.  Even  carious  places  heal  perfectly  after  the  operation. 
By  this  method  of  not  disturbing  the  ossicles,  defects  in  the 
long  process  of  the  incus  remain  imdisturbed.  In  cases  where 
the  tympanic  membrane  is  found  loosened  behind  and  above, 
and  has  already  found  a  new  insertion  medially,  and  has  be- 
come in  part  attached  to  the  wall  at  the  point  of  perforation, 
the  tympanum  is  frequently  not  opened  during  the  operation. 
1  have  repeatedly  convinced  myself  of  this  by  the  use  of  the 
catheter  in  auscultation  immediately  after  the  operation.  In 
other  cases  it  is  unavoidable  in  the  laying  bare  of  the  aditus 
not  io  loosen  the  tympanic  membrane,  and  therfore  to  open 
the  tympanum.  The  edge  of  the  tympanic  membrane  heals 
again  almost  without  exception,  mostly  underneath  the  facial 
canal  along  the  under  side  of  the  medial  wall  of  the  aditus 
or  directly  onto  the  incus  itself,  and  moreover  so  promptly 
that  I  take  no  care  at  all  for  it  after  the  first  dressing.  I 
catheterize  after  the  fourth  or  fifth  dressing  (I  have  not  risked 
it  any  earlier),  and  find  that  the  tympanum  is  always  closed 
again.  In  one  case  alone  out  of  the  fifty-one  did  the  closing 
of  the  tympanum  fail.  Here  there  existed,  after  successful 
healing,  a  communication  through  which  a  stream  of  air 
passed  during  catheterizaticm.  I  had  some  difficulty  in  a 
second  case,  but  after  several  weeks  the  edge  of  the  tym- 
panic membrane  healed  following  the  use  of  caustics.  I 
have  seen  this  case  after  four  years,  and  the  t}-mpanum  re- 
mains completely  closed,  and  everything  entirely  healed.  In 
eight  cases,  where  the  long  process  of  the  stapes  was  plainly 
carious  and  its  communication  with  the  stapes  apparently 
loosened  during  the  operation,  I  have  excised  the  incus.  In 
these  cases  the  edge  of  the  tympanic  membrane  healed  again, 
and  a  closed  tympanum  was  attained. 
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I  may,  therefore,  claim  as  suitable  for  my  conservative 
method  for  the  preservation  of  the  t}Tnpanic  membrane,  those 
cases  where  the  chain  of  auditory  ossicles  is  already  inter- 
rupted, in  which  case  the  number  suitable  for  the  operation 
naturally  increases  considerably.  Hitherto  such  cases  have 
been  considered  adapted  only  for  excision,  because  the  mal- 
leus and  the  incus  had  become  worthless  functionally.  Such 
cases  are  suitable  for  the  operation,  provided  the  tympanic 
membrane  and  the  hammer  are  preserved. 

I  have  recently  had  a  case  in  which  the  incus  on  both  sides 
was  removed  in  a  radical  operation  two  years  before.  Heal- 
ing quickly  followed  within  eight  weeks,  and  with  a  closed 
tympanic  membrane.  Contrary  to  expectation,  the  power  of 
hearing  increased  from  one-quarter  to  four  meters,  and  this 
result  has  been  lasting.  I  think  that  in  this  case  the  tym- 
panic membrane  has  become  attached  to  the  head  of  the  stapes. 
One  could  scarcely  account  for  the  resultant  improvement  in 
hearing  except  as  the  result  of  the  shrinking  occurring  after 
the  healing  of  the  mucous  membrane  surrounding  the  ossi- 
cles. This  explains  many  an  improvement  in  the  hearing 
after  the  customary  radical  operation.  If  the  incus  is  not 
found  in  the  operation,  it  having  been  already  removed,  it 
is  not  necessary  to  excise  the  tympanic  membrane  and  the 
malleus,  provided  there  is  no  prospect  of  a  lasting  closure  of 
the  tympanum.  In  view  of  the  distinct  result  which  the  con- 
servative radical  operation  promises  v.here  the  tympanic  mem- 
brane is  saved,  in  view  of  the  absolute  lack  of  danger  which 
stamps  the  operation  as  an  almost  harmless  interference,  in 
view  of  the  absolute  painlessness  of  the  after-treatment,  in 
view  of  the  possibility  of  operating  on  feeble  patients  and 
those  with  heart  disease  under  local  anesthesia,  in  view  of  the 
absolute  certain  results  in  healing,  I  would  ask  for  such  cases 
an  enlargement  of  the  indications  for  the  radical  operation, 
but  under  the  supposition  that  the  tympanic  membrane  and 
the  hammer  are  preserved  as  well  as  that  a  closed  tympanic 
cavity  remains.  I  would  recommend  as  soon  as  the  diagnosis 
is  secured  to  propose  the  operation  to  the  patient  without 
experimenting  with  the  usual  conservative  treatment  through 
the  audiory  canal,  which  conducted  even  by  the  lightest  hands, 
has  to  patients  capable  of  judging,  proven  much  more  dis- 
agreeable than  the  after-treatment   following  the   operation. 
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Even  after  a  long  course  of  treatment  even  should  the  sup- 
purative process  subside,  we  are  not  in  a  position  to  guarantee 
the  patient  a  real  cure,  but  when  he  is  radically  operated  on 
he  is  dismissed  cured  after  a  treatment  covering  about  eight 
and  a  half  weeks.  For  that  reason  I  consider  that  the  non- 
operative  treatment  cannot  be  considered  as  absolutely  harm- 
less. Frequent  use  of  the  probe  and  frequent  cauterizations 
can  cause  injury  in  the  socalled  conservative  treatment.  At 
all  events,  the  functional  result  is  very  much  more  certain  to 
be  good  if  as  little  as  possible  of  the  diseased  part  has  been 
manipulated  before  the  operation.  On  all  these  grounds  I 
plead  for  the  conservative  prophylactic  mastoid  operation  as 
soon  as  the  diagnosis  is  absolutely  fixed,  presupposing  always 
that  the  cases  are  appropriate  ones  for  operating,  and  that 
the  arguments  for  and  against  have  been  carefully  weighed  in 
each  case.  One  must  individualize  and  not  follow  a  model. 
My  operations  have  been  performed  for  the  most  part  under 
narcosis.  I  have  often  used  the  local  anesthesia  method  of 
Xeumann,  using  novocain  with  the  addition  of  two  drops  of 
suprarenin  to  every  cubic  centimeter.  Even  when  I  use  nar- 
cosis I  previously  inject  this  solution  imder  the  skin  wall 
of  the  bony  auditory  canal  behind  and  above.  This  enables 
me  to  avoid'  any  severe  hemorrhage  from  the  deeper  part 
of  the  wound,  and  allows  me  to  operate  almost  w'ithout  blood- 
shed. I  have  almost  never  experienced  any  disadvantage 
therefrom.  With  a  few  exceptions  I  use  Thiersch's  flaps  in 
the  second  to  the  fourth  week,  that  is.  as  soon  as  good  gran- 
ulations cover  over  a  portion  of  the  exposed  bone.  The  one 
in  the  back  is  kept  open  up  to  that  time.  Then  I  let  this  close 
itself  or  close  it  through  a  secondary  suture.  The  period  of 
healing  varies  from  five  to  thirteen  weeks,  and  has  an  average 
of  eight  and  a  half  weeks.  I  consider  it  important  to  cathe- 
terize  occasionally  during  the  after-treatment,  in  order  to 
prevent  broad  adhesions  of  the  tympanic  membrane  to  the 
wall  of  the  labyrinth.  Where  rales  appear  in  the  tympanum 
the  condition  of  the  eustachian  tube,  the  nasopharyngeal  space, 
and  the  nose,  must  be  taken  account  of. 
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SUMMARY  OF  ANNUAL  REPORTS  OF  THE  TUBER- 
CULOSIS    SANATORIA     IN     THE     UNITED 
STATES  OF  AMERICA  AND  CANADA. 

By  J.  W.  Gleitsmaxx,  M.  D., 

New  York. 

This  report  is  made  along  the  same  lines  as  the  one  of  last 
year  in  the  fourth  volume  of  The  Centralblait,  page  ?)76. 
Statements  as  to  location,  arrangement  and  medical  super- 
vision are  not  repeated  here  except  where  changes  have  been 
made.  In  the  case  of  newly  erected  institutions,  this  data  is 
given.  The  same  abbreviations  are  used,  namely:  a.  c.  (ap- 
parently cured),  and  d.  q.   (disease  quiescent). 

The  reports  have  come  in  this  year  more  slowly  than  usual. 
Thirty-eight  have  been  received  up  to  June  15,  191L  Five 
institutions  which  reported  last  year  failed  to  do  so  this  year. 
Eleven  sanatoria  reported  which  had  not  done  so  before. 

CANADA. 

1.  Gr.wenhurst  (Ontario). — Muskoka  Cottage  Sanato- 
rium and  Muskoka  Free  Hospital  for  Consumptives.  Thir- 
teenth annual  report,  September  30,  1909-10.  149  of  the  257 
patients  in  the  Cottage  Sanatorium  remained  for  some  length 
of  time.  Of  35  in  first  stage,  5  a.  c.  (14%),  24  d.  q.  (68%). 
Of  89  in  second  stage,  2  a.  c.  (2.2%),  22  d.  q.  (24.7%).  In 
the  thirteen  years  of  existence  16.5%  were  apparently  cured, 
and  in  35%  the  disease  became  quiescent.  The  Free  Hospital 
was  increased  to  twice  its  former  size  during  the  year.  Of 
262  patients,  234  remained  longer  than  six  weeks.  Of  87  in 
first  stage,  15  a.  c.  (17%),  41  d.  q.  (45%).  Of  70  in  second 
stage,  1  a.  c.  (1.3%),  13  d.  q.  (18%). 

2.  Hamilton  (Ontario). — ^Mountain  Sanatorium.  »Sixth 
annual  report,  September  30,  1909-10.  A  new  pavilion  and 
children's  ward  have  been  erected.    Of  136  patients,  96  stayed 
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longer  than  one  month.    Of  20  in  first  stage,  6  a.  c.  (30%), 

3  d.  q.  (15'7f  ).  Of  44  in  second  stage,  5  a.  c.  (11%),  11  d.  q. 
(25%). 

3.  Weston  (Toronto,  Ontario). — Toronto  Free  Hospital 
for  Consumptives  and  King  Edward  Sanatorium  for  Con- 
sumptives. Sixth  annual  report,  September  .30,  1909-10.  A 
pavilion  with  twelve  beds  and  a  new  administration  building 
have  been  erected  since  the  last  report.  Only  advanced  cases 
received.  In  the  Free  Hospital,  of  930  patients  admitted  in 
six  years,  5  a.  c.  39  d.  q.  In  the  King  Edward  Sanatorium, 
in  three  years,  of  236  patients,  23.2%  improved. 

VERMONT. 

4.  PiTTSFORD. — \'ermont  Sanatorium.  Third  annual  re- 
port, 1909-10.  98  patients  discharged.  Of  39  in  first  stage, 
15  a.  c.  (38.5%).  12  d.  q.  (30.8%).    Of  58  in  second  stage, 

4  a.  c.  (6.8%),  17  d.  q.  (29.4%).  Of  24  patients  who  stayed 
over  three  months  who  vsrere  in  first  stage,  14  a.  c.  (58.3%), 
showing  the  importance  of  a  longer  stay.  Tuberculin  was 
used  in  the  cases  of  those  who  desired  it  with  good  results. 

MASS.\CHUSETTS. 

5.  (a)  Rutland.  —  Massachusetts  State  Sanatorium. 
Thirteenth  annual  report,  November  30,  1908-09.  Because  of 
the  large  number  of  applicants  the  state  has  built  three  new 
sanatoria,  soon  to  be  opened.  In  the  past  year  652  patients 
treated ;  average  time,  six  months  and  ten  days.  Of  208  in 
first  stage.  125  a.  c.  (61.5%).  52  d.  q.  (25.6%).  Of  341  in 
second  stage,  43  a.  c.  (12.6%),  147  d.  q.  (43%).  Tuberculin 
was  used  in  23  cases  with  good  results,  and  the  previously 
reported  laboratory  studies  continued. 

(b)  Fourth  annual  report  of  the  Trustees  of  the  Massa- 
chusetts Hospital  for  Consumptives,  November  30,  1909-10. 
This  board  has  charge  of  the  three  sanatoria  and  also  of  the 
Rutland  Sanatorium.  Rutland  State  Sanatorium. — Of  269 
patients  in  first  stage,  106  a.  c.  (39.4%).  118  d.  q.  (43.8%). 
Of  239  in  second  stage,  38  a.  c.  (11.5%),  141  d.  q.  (42.8%). 

6.  North  Reading  State  Sanatorium  (E.  B.  Emerson). 
Opened  September  22,  1909.     392  patients  in  the  past  year; 
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276  discharged;  5  a.  c.  (1.8%),  32  d.  q.  (11%),  94  improved 
(30%). 

7.  Westfield  State  Sanatorium  (H.  D.  Chadwick).  Opened 
February  16,  1910.  371  patients ;  69  first  stage,  91  second 
stage.    180  patients  discharged;  5  a.  c.  (3.1%),  7  d.  q.  (4.4%). 

8.  Lakeville  State  Sanatorium  (S.  Coolidge).  Opened 
January  6,  1910.  159  patients  discharged;  5  a.  c.  (3.1%),  7 
d.  q.  (4.4%). 

9.  Boston  (Maltapan). — Boston  Consumptives  Hospital 
and  Day  Camp  (Edwin  A.  Locke).  Hospital  opened  October, 
1910,  Camp  July,  1908.  First,  second,  third  and  fourth  an- 
nual reports,  ending  January,  1907,  '08,  '09,  '10.  In  1906  the 
state  bought  fifty-five  acres  and  made  appropriation  to  furnish 
accommodations  for  250  patients  in  order  to  relieve  the  Rut- 
land Sanatorium  and  to  take  in  advanced  cases.  In  the  fourth 
year  in  the  first  ward  of  the  main  building,  104  patients  were 
received  and  50  discharged.  In  the  men's  pavilion,  62  were 
admitted,  39  discharged,  all  advanced  cases.  In  the  camp, 
683  patients  were  treated  and  a  school  for  tuberculous  chil- 
dren, in  which  they  are  taught  hygiene  and  receive  proper 
nourishment,  was  equipped. 

10.  Sharox. — Sharon  Sanatorium.  Nineteenth  annual 
report,  December  1,  1908-09.  For  women  only.  Fees.  S5.00 
weekly.  Of  57  patients  during  the  year.  25  a.  c.  (53%),  9  d.  q. 
(19%)  Tuberculin  used  often,  both  for  diagnosis  and 
treatment. 

RHODE  ISLAND. 

11.  Wallum  Lake. — State  Sanatorium.  Fifth  annual  re- 
port, 1909.  New  buildings  for  laundry  and  heating  plant.  All 
cows  in  dairy  tested  with  tuberculin.  290  patients  discharged, 
average  stay  143  days;  29  a.  c.  (10%),  105  d.  q.  (36.2%). 
173  patients  remained  50  to  701  days.  Of  17  in  first  stage,  12 
a.  c.  (70%),  5  d.  q.  (29.4%).  Of  152  in  second  stage,  16  a.  c. 
(10.5%),  75  d.  q.  (49.3%).  Sixth  annual  report,  1910.  In- 
stitution has  now  130  beds.  288  patients  discharged,  average 
stay  153  days;  19  a.  c.  (6.6%.),  102  d.  q.  (35.4%,.).  169  pa- 
tients remained  90  to  833  days.  Of  10  in  first  stage,  4  a.  c. 
(40%).  5  d.  q.  (50%).  Of  155  in  second  stage,  14  a.  c. 
(9%),  73  d.  q.   (47%). 
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CONNECTICUT. 

12.  Hartford. — Wildwood  Sanatorium.  Annual  report, 
Sq>tember  30,  1909-10.  151  patients  discharged,  average  stay 
108  days;  11  a.  c.  (7%),  39  d.  q.  (26%).  65  patients  re- 
mained 3  to  18  months.  Of  16  in  first  stage,  7  a.  c.  (43%),  7 
d.  q.  (43%).  Of  2)7  in  second  stage,  2  a.  c.  (5.4%),  19  d.  q. 
(51%)     Tuberculin  in  suitable  cases. 

13.  Wallingford. — Gaylord  Farm  Sanatorium.  Si.xth  an- 
nual report,  May  1,  1909-10.  166  patients  discharged;  104 
stayed  on  an  average  161  days.  Of  23  in  first  stage,  3  a.  c. 
(13%),  18  d.  q.  (78%).  Of  75  in  second  stage,  1  a.  c. 
(1.3%),  20  d.  q.  {27%).  Statistics  from  1904  show:  5l3 
patients,  50%  in  first  stage,  24%  in  second  stage  either  a.  c, 
or  d.  q.  Because  of  lack  of  space  the  comparison  of  results 
between  patients  treated  with  and  without  tuberculin  cannot 
be  given. 

NEW  YORK. 

14.  Ray  Brook.— New  York  State  Hospital  for  the  Treat- 
ment of  Incipient  Tuberculosis.  Ninth  annual  report,  1909. 
Present  capacity  of  160  beds  will  be  increased  during  1910  to 
248.  Of  262  patients  discharged.  231  remained  on  an  average 
nine  months.  Of  128  in  first  stage,  100  a.  c.  (78%),  18  d.  q. 
ri4%).  Of  79  in  second  stage,  16  a.  c.  (20%),  44  d.  q. 
(55.6%).  Attention  is  called  to  the  long  waiting  list  and  to 
the  necessity  of  an  early  diagnosis. 

15.  Albany  Central  Federation  of  Labor  Tuberculosis. 
Pavilion  (A.  T.  Laird).  Second  annual  report.  May  1, 
1909-10  Founded  by  and  under  the  control  of  the  central 
committee  of  the  labor  unions  of  Albany,  fourteen  of  which 
contribute  towards  its  support.  High  situation  in  the  south- 
ern part  of  the  city,  capacity  14  patients,  two  sick  wards. 
During  the  year  30  patients  were  admitted,  6  in  first  stage.  6 
in  second  stage;  4  a.  c,  6  d.  q. 

16.  Lake  Kushaqua. — Stony  Wold  Sanatorium.  Ninth 
annual  report,  1909.  During  the  year  many  liberal  bequests 
have  been  received  which  will  be  used  for  new  buildings.  130 
patients  remained  on  an  average  of  twenty-seven  weeks.  Of 
34  in  first  stage,  24  a.  e.  (70%),  6  d.  q.  (17%).  Of  70  in 
second  stage,  8  a.  c.  (11%),  29  d.  q.  (41%).    Of  the  24  chil- 
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dren,  16  were  in  first  stage,  12  a.  c.  (75%),  2  d.  q.  (12.5%)  ; 
8  in  second  stage,  2  a.  c.  (25%),  2  d.  q.  (25%).  An  indus- 
trial bureau  has  been  opened  which  provides  support  and  fur- 
nishes positions  to  those  who  have  been  discharged  as  cured 
or  improved,  so  that  it  may  not  be  necessary  for  them  to  en- 
gage in  work  which  might  be  injurious  to  them. 

17.  Liberty. — Loomis  Sanatorium.  Fourteenth  annual 
report,  October  31,  1909-10.  During  the  year  a  building  for 
employes  was  erected  and  a  pavilion  enlarged.  In  the  pay 
wards  242  patients  were  discharged,  of  whom  187  remained 
more  than  one  month,  23  a.  c.  (12.3%),  29  d.  q.  (15.5%)  ;  16 
of  thesei  were  in  first  stage,  8  a.  c.  (50%  ),  3  d.  q.  (18.7%)  ; 
88  in  second  stage,  15  a.  c.  (17%;),  22  d.  q.  (22.7%).  In  the 
free  wards  139  discharged,  24  a.  c.  (17.2%,  42  d.  q.  (30%). 
Tuberculin  was  used  in  selected  cases. 

18.  New  York. —  (a)  Montefiore  Home  for  Chronic  In- 
valids. Twenty-sixth  annual  report,  September  30,  1909-10. 
The  wish  of  the  directors  to  erect  a  larger  institution  in  a 
more  suitable  locality  is  soon  to  be  realized  by  the  purchase 
of  a  large  area  in  the  northern  part  of  the  city.  472  patients 
were  treated  during  the  year,  122  of  whom  had  tuberculosis. 
47  of  these  were  discharged,  9  improved. 

(b)  Alontefiore  Country  Sanatorium.  564  patients  treated, 
231  in  first  stage.  Of  these,  when  discharged,  41  a.  c.  (17%), 
63  d.  q.  (27%).    Of  17  advanced  cases,  1  a.  c,  11  d.  q. 

19.  Saranak  Lake. — Adirondack  Cottage  Sanatorium. 
Twenty-sixth  annual  report,  October  31,  1909-10.  With  the 
means  at  their  disposal  a  new  road  has  been  built  which  makes 
access  to  the  place  much  easier.  321  patients  treated,  211 
discharged;  37  a.  c.  (17.5%r),  117  d.  q.  (55.5%).  191  pa- 
tients remained  on  an  average  over  six  months.  Of  51  in  first 
stage,  25  a.  c.  (49%),  19  d.  q.  (v37%).  Of  136  in  second 
stage,  10  a.  c.  (7%),  91  d.  q.  (67%).  Tuberculin  treatment 
of  124  patients  produced  no  essentially  diflferent  results. 

20.  Saranak  Lake. — Tuberculosis  Reception  Hospital 
(Edward  R.  Baldwin).  Ninth  annual  report,  February  1, 
1909-10.  Capacity,  18  patients ;  situated  on  a  hill.  Takes  pa- 
tients who  need  attention  and  are  stopping  at  the  place  and 
those  who  cannot  be  taken  into  the  Cottage  Sanatorium.  135 
patients  discharged,  5  in  first  stage,  76  in  second  stage;  lid.  q. 
(13.5%),  65  improved  (80%). 
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21.  YoxKERS. — Sprain  Ridge  Hospital  (Wm.  Vogeler). 
First  and  second  annual  reports.  October  1,  1908-09-10.  Ele- 
vation, 250  feet.  120  acres,  administration  building  and  four 
pavilions  with  six  beds  each.  Terms,  $7.00  a  week.  The  re- 
port of  the  second  year  show^;  that  of  51  patients  discharged 
the  first  year,  40  are  now  in  good  health. 

The  second  report  shows  47  patients  treated,  2)2  discharged ; 
17  in  first  stage,  17  d.  q.  (100%),  6  in  second  stage,  6  d.  q. 
nOO%).  It  is  likely  that  some  physicians  would  have  desig- 
nated these  cases  as  a.  c.     Tuberculin  and  X-ray  were  used. 

XEW  JERSEY'. 

22.  Glex  Gardxer. — Xew  Jersey  Sanatorium  for  Tuber- 
culous Diseases  (S.  B.  English).  Ninth  annual  report,  Octo- 
ber 31,  1909-10.  Situated  on  a  hill  facing  south.  1000  feet 
above  the  sea  level,  600  acres.  Building  for  steam  heat,  light- 
ing, administration  building  with  pavilions  facing  east  and 
west.  One  pavilion  higher  than  the  others,  capacity  175,  for 
the  more  hopeful  cases.  Of  358  patients  discharged,  286  re- 
mained more  than  a  month.  Of  130  in  first  stage,  7}^  a.  c. 
(58%),  52  d.  q.  (40%).  Of  113  in  second  stage,  5  a.  c. 
(4.4%),  51  d.  q.  (45%).  The  records  show  that  of  patients 
discharged  from  1907-09,  163  a.  c,  and  h7  of  the  146  d.  q.  are 
now  able  to  work. 

PEXXSYLVANIA. 

23.  Mont  x\lto. — State  South  [Mountain  Sanatorium..  An- 
nual report,  May  31,  1908-09.  The  institution  was  enlarged 
by  the  erection  of  a  new  building  of  1-14  beds.  589  patients 
discharged  during  the  year,  125  d.  q.  (21%),  281  improved 
(47%).  Of  67  in  first  stage,  34  d.  q.  (50.7%),  28  improved 
(41%).  Of  252  in  second  stage,  50  d.  q.  (19%),  139  im- 
proved (55%).  Money  has  been  appropriated  by  the  state 
legislature  for  two  additional  sanatoria,  and  land  has  already 
been  purchased  in  the  western  part  of  the  state,  in  Cresson,  in 
the  eastern  part  in  Hamburg. 

24.  Scraxtox. — ^\Vest  Mountain  Sanatorium.  (J.  M.  Wain- 
wright).  Eighth  annual  report,  1909.  Of  30  patients  dis- 
charged during  the  year,  5  a.  c.  (16%),  20  improved  (66%). 

25.  White  Havex. — White  Haven  Sanatorium  (President,. 
L.  F.  Flick;  Director,  A.  Armstrong).     Twelfth  annual  re~ 
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port,  j\Iarch  1,  1909-10.  Since  its  foundation  in  1901  up  to 
the  present  time,  poor  patients  were  treated  for  nothing ;  now, 
however,  that  the  state  has  erected  sanatoria  and  his  with- 
drawn its  support  from  the  White  Sanatorium,  it  charges 
p. 00  to- $9.00  a  week.  Capacity,  216.  Elevation,  1500  feet; 
area,  215  acres.  With  donations  received  during  the  past  year 
a  pavilion  and  a  shack  for  advanced  cases  have  been  erected, 
586  patients  discharged,  196  having  remained  from  1  to  3 
months,  2  d.  cj.  (1%),  21  very  much  improved  (10.7%).  Of 
293  who  remained  more  than  three  months,  66  d,  q.  (22.5%), 
82  very  much  improved  (28%). 

MARYL.\ND. 

26.  Sabillasvii-lK-— Maryland  State  Tuberculosis  Sanato- 
rium (V.  T.  Cullen).  Third  annual  report,  1909.  Capacity, 
210.  Elevation,  1500  feet;  198  acres.  Terms,  $3.50  a  week. 
Administration  building,  9  pavilions  each  for  20  patients,  a 
hospital  for  20,  and  a  building  for  10  convalescents.  246 
discharged  since  the  institution  was  opened  in  August,  1908. 
Of  these,  97  remained  three  months  or  less.  Of  27  in  first 
stage,  7  d.  q.  (7.2%),  42  improved  (43%).  149  remained 
on  an  average  160  days,  5  a.  c.  (3.3%),  52  d.  q.  (34.9%), 
73  improved   (48.9%). 

MISSOURI. 

27v  ]\IouNT  Vernon. — Second  annual  report,  1910.  A  new 
building  for  70  patients  has  been  erected,  bringing  the  total 
capacity  up  to  140  beds.  Of  347  patients,  94  d.  q.  (27%), 
131  improved  (37%).  Tuberculin  preparations  are  being  used 
for  diagnosis  and  ti^eatment. 

ILLINOIS. 

28.  XapieRville. — The  Eward  Sanatorium.  Annual  re- 
port, 1909,  with  an  account  of  the  activity  of  the  institution 
since  its  founding  in  1907.  Capacity,  60.  A  throat  ward  and 
a  laboratory  have  been  erected.  313  patients  discharged,  76 
remaining  less  than  one  month.  Of  the  remaining  277,  176 
in  first  stage,  60  a.  c.  (35%),  80  d.  q.  (45%),  91  in  second 
stage,  36  d.  q.  (39.6%).  19  were  treated  with  tuberculin.  27 
with  B.  E.,  and  43  with  B.  F. 
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MICHIGAN. 

29.  Howell. — Michigan  State  Sanatorium.  (E.  B.  Pierce). 
Second  annual  report.  July  1,  1908-10.  Si.x  new  pavilions 
erected,  capacity  now  80.  90  patients  discharged  in  1909,  32 
in  first  stage,  18  a.  c.  (567o),  7  d.  q.  (21%).  Of  104  dis- 
charged in  1910,  27  in  first  stage,  13  a.  c.  (48%),  7  d.  q. 
(25.9%)  ;  56  second,  4  a.  c.  (77*^).  21  d.  q.  (37.5%). 

MINNESOTA. 

30.  Walker. — State  Sanatorium  for  Consumptives  (S.  B. 
Ohlinger).  Report  from  July,  1908-10.  Six  new  pavilions, 
capacity  now  110.  During  the  two  years  314  patients  dis- 
charged. Of  62  in  first  stage,  17  a.  c.  (27%),  24  d.  q.  (38%). 
Of  146  in  second  stage,  4  a.  c.  (2.7%),  39  d.  q.  26%). 

NEW  MEXICO. 

31.  Fort  Bay.vrd. — U.  S.  Army  Hospital  (Lt.  Col.  G.  E. 
Bushnell,  Commander).  Report  for  1909.  New  buildings 
nearly  completed.  Of  the  total  number,  431  patients,  70  in 
first  stage,  16  a.  c.  (22.8%),  41  d.  q.  (58.5%)  ;  247  in  second 
stage,  21  a.  c.  (8.5%),  5  d.  q.  (2%).  232  patients  remained 
six  months  or  longer.  Of  43  in  first  stage,  13  a.  c.  (30%), 
5  d.  q.  (11.6%).  Of  137  in  second  stage,  21  a.  c.  (15%),  7 
d.  q.   (5%). 

i2.  Fort  Stanton. — Sanatorium  for  Consumptive  Sea- 
men, U.  S.  Navy.  Report  for  one  year  ending  June  30,  1909. 
There  are  in  all  97  tents,  in    which  194  patients    can    sleep. 

205  admitted,  188  discharged;  2  cured,  26  a.  c.  (13.8%),  37 
d.  q.   (20%,).     Report  ending  June  30,  1910.     149  admitted, 

206  discharged;  41  a.  c.  (20%),  51  d.  q.  (24%).    A  number 
were  treated  with  autovaccines  with  apparently  good  results. 

COLORADO. 

2>2>.  Coix)RADO  Springs. — Union  Printers'  Home.  May  31, 
1909-10.  49  patients  with  tuberculosis,  of  whom  37,  after  a 
stay  of  two  to  three  months,  were  again  able  to  work. 

34.  CoLOR.\iX)  Springs. — Modern  Woodmen  of  America 
Sanatorium.    (J.  E.  White.)    Opened  December,  1908.  Report 
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up  to  .April  1,  1910.  1,000  acres  near  the  city.  Supported 
by  the  Modern  Woodmen  of  America.  Admits  only  members 
of  that  order  whose  cases  are  not  too  far  advanced.  Every 
patient  has  his  own  cottage.  Of  174  patients,  136  remained 
over  three  months,  36  a.  c.  (26%),  39  d.  q.  28%). 

35.  Denver. — National  Jewish  Hospital  for  Consumptives. 
Tenth  annual  report.  May  1,  1909-10.  Very  thorough,  de- 
tailed medical  report.  257  patients  discharged,  remaining  on 
an  average  six  months;  60  d.  q.  (23%),  53  much  improved 
(21%).  Of  121  in  first  stage  55  a.  c.  (45%),  28  d.  q.  (26%). 
The  history  of  each  patient  is  given,  complications  involving 
the  eyes,  ears  and  throat,  blood  examinations,  diagnosis  by 
meafts  of  agglutination,  Wassermann  reaction,  opsonins,  re- 
sults with  B.  E.,  B.  F.,  etc. 

36.  EdgEwat^r. — Evangelical  Lutheran  Sanatorium.  Re- 
port pril  30,  1909-10.  98  patients  treated;  average  length  of 
stay,  190  days;  55  improved  (56.6%).  Of  63  patients  in  ad- 
vanced stage,  30  improved  (47.6%). 

y? .  EqgewatER. — Sanatorium  of  the  Jewish  Consumptives' 
Relief  Society.  Sixth  annual  report,  1909.  The  New  York 
Woman's  Aid  Society  erected  a  new  pavilion,  capacity  now 
110.  Of  138  regular  patients,  99  improved.  Report  of  each 
case. 

CALIFORNIA. 

38.  Los  Angeles. — Barlow  Sanatorium.  Seventh  annual 
report,  September  1,  1909-10.  During  the  year  a  building  for 
social  purposes  and  one  for  female  employees  were  erected. 
Of  65  patients  discharged,  7  in  first  stage,  27  in  second  stage, 
7  a.  c.  (10.7%),  5  d.  q.  {7.(i%),  26  improved  (40%).  His- 
tories according  to  Turban. 
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SYMPOSIUM— DISEASES   OF  THE   SALIVARY   GLANDS. 

XL     The  Teaching   of  Otolaryngology  in    Undergraduate  and   Post- 
graduate Medical  Schools. 

Dr.  S.  MacCuen  Smith,  Philadelphia.  The  object  of 
medical  instruction  to  the  undergraduate  should  be  the  de- 
velopment of  a  well-rounded  general  medical  education,  and 
although  the  teaching  of  specialties  embraces  a  very  import- 
ant part  of  this  comprehensive  plan,  we  should  clearly  dif- 
ferentiate between  the  instruction  necessary  for  the  under- 
graduate and  that  necessary  for  the  proper  equipment  of  the 
postgraduate. 

The  author  presented  four  reports  of  the  methods  of  teach- 
ing otolar\'ngolog>'  to  the  undergraduates  in  sixteen  insti- 
tutions in  the  United  States  and  two  in  Canada.  In  the  ma- 
jority of  these  medical  schools  didactic  lectures  have  been 
virtually  abandoned,  the  instruction  being  almost  wholly  clin- 
ical. The  greater  number  also  confine  their  teaching  to  the 
fourth  year.  In  the  two  Canadian  schools,  which  have  a 
five  year  course,  the  subjects  are  taught  in  both  fourth  and 
fifth  years.  Only  seven  schools  made  the  definite  statement 
that  final  examinations  are  required  in  these  branches,  al- 
though the  various  reports  would  indicate  that  an  examina- 
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tion,  if  not  held  by  the  respective  Chairs,  is  included  in  the 
f^eneral  examination  in  medicine  and  surgery  in  the  re- 
mainder. 

It  appears  further  that  the  undergraduate  is  very  much 
better  taught,  for  his  purpose,  than  the  postgraduate.  Ap- 
parently much  remains  to  be  accomplished  in  postgraduate 
teaching,  both  as  to  methods  and  system,  as  well  as  a  more 
comprehensive  classification  of  students  and  their  needs.  The 
shortcomings  in  postgraduate  instruction  are  emphasized  in 
one  commvmication,  the  author  of  which  said:  "Postgrad- 
ate  teaching  in  America  is  very  unsatisfactory." 

DISCUSSION. 

Dr.  Joseph  H.  Akr.xham,  Xew  York,  confined  his  remarks 
chiefly  to  postgraduate  work.  In  undergraduate  schools  the 
teaching  of  normal  anatomy  of  the  nasal  cavity  is  very  de- 
ficient. In  the  teaching  in  postgraduate  schools  certain  diffi- 
culties might  be  enumerated.  First,  the  average  student 
comes  to  take  a  special  or  general  course,  the  length  of  which 
is  usually  about  three  monihs.  Second,  he  desires  to  see  the 
professor  operate,  and  does  not  care  to  listen  to  didactic 
lectures.  Third,  the  minute  anatomy  of  the  upper  respiratory 
tract  is  practically  unknown  to  him.  Fourth,  histology  is  al- 
most entirely  unknown  to  him.  Furthermore,  physicians 
come  to  prepare  themselves  for  a  specialty  who  are  not  able 
to  handle  instruments  for  examinations,  especially  the  head 
mirrors,  the  rhinoscopic  and  laryngeal  mirrors.  They  can- 
not make  a  rhinoscopic  examination. 

The  course  which  the  speaker  endeavors  to  give  is  first 
operative  upon  the  cadaver,  the  classes  being  limited  to  four 
students.  This  costs  fifty  dollars,  which  they  seem  to  con- 
sider expensive.  Six  bodies  are  used  in  the  course.  Eight 
lectures,  of  about  an  hour  and  a  half  each,  are  given  with 
this  part  of  the  work.  Before  this  operative  work  is  given 
the  gross  anatomy  is  demonstrated  upon  various  cut  sections. 
The  majority  of  students  consider  this  course  too  high  and 
do  not  take  it. 

After  the  anatomy  lessons  are  finished  the  clinical  work 
is  taken  up.  The  histories  of  the  patients  are  carefully  gone 
over,  the  various  pathologic  lesions  pointed  out,  and  the 
diagnosis  made.     This  does  not  seem  to  attract  the  students. 
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At  this  stage  of  the  instruction  as  few  operations  as  possible 
are  shown,  as  they  are  not  prepared  to  benefit  by  them.  The 
histology  and  pathology  should,  in  the  meantime,  be  given 
in  a  special  course. 

The  students  are  then  given  patients  to  treat.  The  de- 
ficiency in  ability  to  handle  instruments  is  now  discovered. 
Many  of  the  men  cannot  examine  the  nose  or  larynx,  they 
cannot  even  control  a  head  light.  After  they  have  mastered 
the  method  of  examination,  the  handling  of  the  instruments 
and  the  diagnosis,  they  are  then  given  minor  operations.  The 
chief  aim  of  most  of  them  is  to  do  a  submucous  operation, 
and  to  remove  adenoids  and  tonsils. 

Dr.  Wendell  C.  Phillips,  Xew  York,  said  it  is  a  matter 
of  pride  and  congratulation  that  a  deceased  member  of  this 
society.  Dr.  D.  B.  St.  John  Roosa,  became  the  founder  of 
postgraduate  medical  education  in  America.  Dr.  Roosa  did 
more  for  the  advancement  of  postgraduate  work  than  any 
other  single  member  of  the  profession  in  this  country. 

In  a  private  conversation  with  Dr.  Knowles,  on  the  journey 
down,  the  latter  regretted  the  use  of  the  term  "postgraduate :"' 
the  speaker  agreed  with  him.  It  should  be  called  advanced 
medical  education. 

Teachers  in  postgraduate  institutions  have  to  deal  with 
two  general  types  of  practitioners :  First,  those  who  feel  the 
need  of  higher  medical  instruction  in  order  to  be  able  the 
better  to  conduct  their  own  work  as  general  practitioners. 
Second,  those  who  desire  to  lay  the  foundation  for  special- 
izing in  the  various  branches  of  medicine  and  surgery.  The 
two  classes  of  practitioners  require  different  teaching.  The 
postgraduate  institution  should  meet  this  demand.  At  the  New 
York  Postgraduate  Aledical  School  and  Hospital  this  demand 
has  been  met.  In  the  department  of  otolog\'  and  rhinology 
the  general  practitioner  is  permitted  to  attend  the  clinical 
lectures  of  the  teachers,  and  all  operations  and  demonstrations, 
and  are  encouraged  to  examine  all  cases  and  to  draw  upon 
charts  their  findings. 

With  especial  reference  to  otology,  his  branch.  Dr.  Phil- 
lips spoke  of  the  deplorable  ignorance  of  the  average  medical 
man,  despite  the  fact  that  an  unusually  high  order  of  physi- 
cians attend  the  courses.  Very  few  of  them  have  ever  seen 
a  drum  membrane  with  reflected  light.    The  majority  of  them 
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are  ver}^  glad  to  overcome  this  deficiency,  and  welcome  the 
practical  instruction  which  they  receive.  He  laid  great  stress 
upon  the  teaching  of  otoscopy,  first  showing  the  normal  drum 
membrane,  with  its  landmarks,  etc.  When  the  student  has 
learned  this,  he  is  then  taught  the  pathologic  conditions,  after 
which  he  is  allowed  to  witness  operations.  This  course  is 
covered  in  from  three  to  six  months. 

Dr.  Phillips  hoped  he  would  never  hear  again  that  it  is  the 
aim  of  postgraduate  schools  in  this  country  to  send  out  spe- 
cialists after  from  six  weeks'  to  three  months'  instruction. 
Only  recently  he  had  heard  a  clinical  professor  in  an  under- 
graduate institution  make  this  criticism  in  an  after-dinner 
speech  at  a  medical  dinner.  He  thus  showed  his  ignorance 
of  the  facts.  In  the  above  school  these  special  students  are 
distinctly  told  that  they  should  not  attempt  to  practice  with- 
out giving  from  one  to  two  years  to  prepare  for  it.  The  num- 
ber of  men  who  come  prepared  to  devote  a  year  or' more  to 
such  special  duty  is  increasing  year  by  year. 

He  had  become  convinced  that  in  both  undergraduate  and 
postgraduate  schools  the  tendency  is  to  swing  too  far  away 
from  didactic  teaching.  He  considered  this  a  mistake,  and 
in  his  work  at  the  Postgraduate  he  gives  each  year  a  few 
didactic  lectures  on  the  diseases  of  the  ear. 

The  gross  and  minute  anatomy,  physiology,  pathology  and 
liistology  of  the  ear  are  taught  in  special  courses,  and  these 
are  taken  by  the  majority  of  the  students. 

They  are  also  given  a  special  course  in  the  operative  sur- 
gery of  the  ear,  a  course  which  the  speaker  had  the  honor  of 
founding  in  the  above  named  school.  Each  student  performs 
the  entire  list  of  operations  on  the  cadaver. 

It  is  the  custom  in  the  Postgraduate  School,  after  a  man 
has  taken  all  these  courses  and  has  witnessed  all  the  opera- 
tions, to  permit  him  to  operate  upon  the  living  subject  under 
the  immediate  supervision  of  a  professor.  For  this  a  spe- 
cial fee  is  charged.  Courses  on  the  living  are  also  given  in 
other  departments  of  the  school.  It  is  very  encouraging  to 
the  practitioners  throughout  the  country  to  know  that  they 
can  receive  this  kind  of  instruction. 

In  order  to  accomplish  the  work  just  outlined,  the  proper 
hospital  equipment  is  necessary.  In  no  country  are  there 
better  hospital  facilities  than  in  America.     At  the  Postgrad- 
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uate  and  at  the  Polyclinic  there  is  ample  provision  for  the 
work.  The  Polyclinic  is  building  a  magnificent  institution, 
and  within  three  months  the  Postgraduate  will  have  a  hos- 
pital capacity  of  about  four  hundred  beds,  the  hospital  and 
school  being  all  under  one  roof. 

Dr.  Phillips  did  not  agree  with  the  pessimistic  remarks  of 
Dr.  Myles.  The  pride  of  otolc^ists,  and  of  all  specialists, 
should  be  to  make  America  a  center  for  advanced  medical 
instruction.  This  is  sure  to  come,  and  American  enterprise 
and  devotion  will  accomplish  it.  We  are  already  successful 
rivals  of  the  best  of  European  institutions. 

He  regretted  that  any  postgraduate  institution  gives  cer^ 
tificates  unless  upon  examination.  In  the  Xew  York  Post- 
graduate, certificates  signed  by  the  president  and  secretary, 
stating  the  exact  instructions  received,  are  given,  but  are  not 
signed  by  the  professors. 

Dr.  Charles  P.  Grayson,  Philadelphia,  confined  his  re- 
marks chiefly  to  the  teaching  of  laryngology  in  undergradu- 
ate schools.  "Poeta  nascitur,  non  fit"  applies  even  more  to  the 
specialist  than  to  the  poet.  He  doubted  the  advisability  of 
devoting  more  time  to  special  work  in  laryngology  in  under- 
graduate institutions.  The  student  receives  instruction  in 
this  branch  in  his  third  year,  during  which  time  he  is  not 
only  given  a  knowledge  of  the  more  common  diseases  of  this 
region,  but  is  made  to  realize  the  unavoidable  limitations  of 
the  general  practitioner.  In  other  words,  to  know  when  his 
own  ability  ceases  and  when  he  should  seek  the  assistance  of 
the  specialist.  A  good  deal  of  danger  results  from  teaching 
these  young  men  enough  to  make  them  think  they  are  spe- 
cialists. He  particularly  warned  his  students  against  under- 
taking certain  cases,  which  the  short  period  of  instruction 
cannot  fit  them  for  treating. 

In  an  elective  course  the  teacher  "should  do  some  of  the 
electing.  He  agreed  with  Dr.  Dench  that  it  is  a  waste  of  time 
on  the  part  of  the  instructor,  as  well  as  the  student,  to  try  to 
teach  those  who  have  neither  fitness  nor  liking  for  the  work. 
In  the  first  hour's  instruction  the  teacher  can  discover  whether 
a  student  has  or  has  not  any  talent  for  special  work.  Some 
men  can  never  learn  to  handle  instruments  skillfully,  whereas 
others  have  a  light  and  delicate  touch  from  the  beginning.  It 
is  useless  to  waste  time  with  the  former  class. 
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Without  adding  to  the  time  already  allowed  in  the  curricu- 
lum, students  could  be  taught  didacticalh-  in  the  third  year 
sufficient  to  make  them  safe,  if  not  accurate,  diagnosticians, 
and  in  the  fourth  year  they  could  be  given  all  the  clinical 
work  which  is  necessary.  Operative  work  should  be  con- 
fined to  postgraduate  institutions. 

In  conclusion,  Dr.  Grayson  thought  it  much  wiser  to  en- 
deavor to  discover  and  develop  natural  ability  than  to  give 
exhaustive  information  which,  failing  of  complete  digestion, 
might  often  be  misapplied. 

Dr.  Henry  O.  Reik,  Baltimore,  confined  his  remarks  to 
the  teaching  of  otology  in  undergraduate  schools.  He  agreed 
with  the  views  expressed  by  Dr.  Grayson,  and  had  expressed 
himself  in  similar  terms  in  the  preface  to  his  "Manual  for 
Students  of  Otology."  No  more  time  than  now  given  should 
be  spent  in  the  instruction  of  these  students,  but  more  should 
be  accomplished  in  the  time  already  allotted.  All  that  the 
public  demands  or  expects  to  know  is  the  essentials,  the  things 
which,  as  general  practitioners,  they  should  be  prepared  to 
meet.  They  should  be  equipped  with  that  knowledge  which 
best  enables  them  to  recognize  diseases  and  to  know  when  to 
call  upon  the  specialist.  If  a  student  desires  to  become,  or  is 
fitted  for  becoming,  a  specialist,  he  should  be  given  the  prac- 
tical points  first,  and  then  have  these  demonstrated  clinically 
as  far  as  possible. 

The  speaker  had  eliminated  descriptions  of  operations  from 
his  course,  teaching  the  recognition  of  the  symptoms  of  the 
various  diseases.  Operations  at  Johns  Hopkins  Hospital  are 
open  to  the  students,  who  are  invited  to  attend  them,  but  this 
is  in  no  sense  a  compulsory  part  of  the  course. 

A  very  distinct  line  should  be  drawn  between  the  work  of 
the  practitioner  and  the  specialist.  Doctors  should  be  given 
a  more  comprehensive  knowledge  in  the  short  time  allotted 
to  the  specialties. 

Dr.  Max  A.  Goldstein,  St.  Louis,  said  it  is  evident  that 
there  is  a  wide  difterence  of  opinion  as  to  how  undergraduate 
students  should  be  taught.  He  wished  to  emphasize  very 
strongly  the  moral  obligation  of  every  teacher  of  oto- 
laryngology to  give  to  his  pupil  just  as  much  as  possible  of 
the  subject  matter  comprising  the  given  specialty.  The  stu- 
dent, after  three  or  four  years  in  college,  goes  out  to  practice, 
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and  he  will  do  tonsil  and  adenoid  operations,  treat  acute 
and  chronic  otitis  media,  etc..  and  he  will  not  send  these 
cases  to  the  specialist.  He  will  send  the  more  extensive  and 
difficult  operations,  such  as  the  mastoid,  to  the  specialist, 
but  the  others  he  will  undertake  himself.  The  moral  respon- 
sibility, therefore,  rests  upon  otolaryngologists  as  teachers  to 
train  the  student  in  the  diagnostic,  therapeutic  and  operative 
work  which  is  a  part  of  his  general  practice. 

Dr.  Goldstein  allows  his  senior  students  to  operate  under 
direct  supervision,  upon  tonsils  and  adenoids,  to  incise  drum 
membranes,  etc.,  thus  making  them  more  definitely  familiar 
with  the  instruments  and  more  confident  in  themselves.  He 
did  not  see  why  there  should  be  an  embargo  placed  upon 
operations  which  it  is  necessary  for  the  undergraduate  to 
perform  as  soon  as  he  gets  out  in  practice.  If  a  man  goes  to 
a  postgraduate  school  without  knowing  how  the  drum  mem- 
brane looks,  it  is  the  fault  of  theleachers  in  the  undergradu- 
ate school. 

Dr.  J.  A.  Stucky,  Lexington,  spoke  in  behalf  of  the  men 
who  take  postgraduate  instruction,  either  in  Europe  or  Amer- 
ica, or  both.  It  is  well  for  Americans  to  hear  the  criticisms 
of  these  fellow-Americans.  The  men  to  whom  he  referred 
are  no  ordinary  individuals,  but  doctors  who  are  graduates 
of  the  best  schools  in  America,  and  w'ho  have  taken  post- 
graduate courses  after  having  practiced  medicine  for  several 
years.  These  men  say  that  Americans  are  too  superficial,  in 
too  big  a  hurry,  and  that  they  attempt  to  teach  more  than 
students,  as  general  practitioners,  can  utilize.  The  instruc- 
tion, furthermore,  is  veiled  in  so  much  of  mysterj'  that  the 
students  are  confounded.  He  spoke  especially  of  three  men 
who  are  doing  splendid  work.  \Vhat  they  wanted,  and  what 
the  average  doctor  wants,  is  enough  to  advise  a  patient 
what  to  do.  The  speaker  was  not  convirtced  that  the  average 
man  who  takes  a  postgraduate  course  does  so  with  the  idea 
of  developing  into  a  specialist.  If  so,  this  idea  should  be 
discouraged,  but  the  diagnostic  part  of  the  eye,  ear,  nose  and 
throat  W'Ork  should  be  emphasized.  He  had  seen  several  men 
holding  postgraduate  certificates  attempt  to  remove  turbin- 
ates, with  serious  results.  Certificates  which  grant  the  legal 
right  to  practice  a  specialty  should  not  be  carelessly  granted. 
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XII.     The    Method   of  Giving   Anesthesia   in    Operations    Upon   the 
Upper  Respiratory  Tract.* 

By  James  T.  GwathmEy,  M.  D., 

New  York. 

discussion. 

Dr.  P'raxcis  R.  Packard,  Philadelphia,  confined  his  re- 
marks to  a  brief  outline  of  the  method  employed  at  the  Penn- 
sylvania Hospital  in  Philadelphia,  which  is  very  generally 
employed  in  the  hospitals  throughout  the  city. 

The  vast  majority  prefer  ether  as  the  anesthetic  agent,  in 
combination  with  some  other  drug,  usually  ethylchlorid.  The 
anesthesia  is  begun  with  ethylchlorid  and  switched  to  ether, 
with  Dr.  Gwathmey's  or  some  other  similar  apparatus.  He 
had  used  the  Rupert  apparatus. 

The  anesthetic  is  given  by  a  trained  woman  anesthetist. 
The  position  which  he  prefers,  and  which  most  of  his  col- 
leagues prefer,  is  the  recumbent,  with  a  sand  pillow  under 
the  head  and  shoulders.  The  secret  of  the  anesthetic  depends 
upon  the  skill  of  the  anesthetist,  who  gives  most  successfully 
the  agent  to  which  he  is  most  accustomed.  The  old  method 
in  most  hospitals  was  to  have  the  resident  interne  give  the 
anesthetic,  a  custom  which  was  responsible  for  more  disasters 
than  is  generally  realized.  The  giving  of  an  anesthetic  to  a 
patient  about  to  be  operated  upon  for  the  removal  of  tonsils 
or  adenoids  is  too  serious  to  be  entrusted  to  one  just  out  of 
college. 

Disasters  in  the  giving  of  anesthetics  often  occur  as  the 
result  of  the  improper  preparation  of  the  patient  before  the 
operation.  He  cited  two  cases  in  his  own  practice  which 
illustrated  this  point ;  the  patients  having  each  of  them  eaten 
a  full  meal,  nearly  asphyxiated  during  their  anesthesias. 

Dr.  Joseph  A.  White,  Richmond,  said  the  choice  in  an- 
esthetics is  generally  given  to  chloroform  in  the  South, 
though  there  is  now  a  tendency  to  give  ether  or  ether  mixed 
with  chloroform,  as  suggested  by  Dr.  Gwathmey.  This  is 
more  especially  the  case  since  the  old  cumbersome  methods 
of  giving  ether  have  been  discarded.     Probably  we  do  not 

*See  page  841. 
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credit  the  anesthetic  with  all  the  fatalities  that  might  be 
traced  to  vhis  source.  Deaths  occurring  four  or  five  days 
after  the  operation  are  usually  attributed  to  the  operation, 
or  to  the  patient's  inability  to  recuperate,  whereas  many  such 
cases  are  directly  caused  by  the  eflFects  produced  upon  the 
patient's  system  by  the  anesthetic,  and,  therefore,  should  be 
attributed  to  the  anesthetic. 

In  doing  operations  about  the  face  and  mouth  it  is  desirable 
to  eliminate  all  apparatus,  as  well  as  the  anesthetic.  In  such 
cases  rectal  anesthesia  is  advantageous,  and  should  come 
more  into  favor  than  it  is  at  present.  The  anesthesia  is  be- 
gun by  mouth  and  continued  by  the  rectum.  Notwithstanding 
the  fact  that  the  anesthetist  cannot  watch  the  reflexes,  it  is 
not  as  dangerous  as  pulmonary  anesthesia.  Moreover,  there 
is  no  necessity  of  any  complicated  apparatus,  an  ordinary  wide 
mouthed  bottle  with  a  cork  in  which  are  two  holes,  with  two 
glass  tubes  bent  at  right  angles,  to  one  of  which  a  small  hand 
ball  is  attached,  and  to  the  other  the  rectal  tube.  This  is  half 
filled  with  ether  and  placed  in  a  vessel  of  hot  water,  because 
the  vapor  should  be  warm  and  the  hot  water  makes  it  evap- 
orate more  readily.  It  is  not  necessary  to  put  the  rectal  tube 
very  far  into  the  bowel,  from  four  to  six  inches  suffices.  The 
anesthetist  places  one  hand  over  the  sigmoid  flexure  to  keep 
track  of  the  amount  of  tympanites,  and  uses  the  other  to  force 
the  vapor  into  the  bowel.  If  the  abdomen  should  become  too 
much  distended,  it  is  only  necessary  to  separate  the  rectal 
tube  from  the  bottle,  and  by  pressure  upon  the  abdomen,  the 
gas  is  allowed  to  escape,  and  the  tube  is  then  reconnected. 
The  preparation  of  the  patient  beforehand  consists  in  giving 
a  brisk  purge  the  day  before,  and  two  high  soap  enemata  two 
hours  before  the  operation.  If  there  is  much  gas  a  soda 
enema  might  be  given.  To  get  rid  of  the  peristaltic  action  a 
small  dose  of  morphin  or  hyoscin  may  be  given. 

Dr.  J.  A.  Stucky,  Lexington,  emphasized  the  importance 
of  the  point  Dr.  Gwathmey  made  with  reference  to  the  quan- 
tity of  the  anesthetic  used  in  the  mastoid  operation.  The 
majority  of  operators  had  been  in  the  habit  of  using  perhaps 
four  or  five  times  as  much  as  is  necessary.  After  the  first 
stage  of  the  operation  practically  no  anesthetic  is  required. 
In  doing  the  radical  mastoid  operation,  if  the  surgeon  will 
clean  out  the  middle  ear  first,  instead  of  last,  it  will  be  possi- 
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ble  to  decrease  the  quantity  of  anesthetic  one-half.  Many 
slow  reco\'ei"ies  and  much  of  the  socalled  shock  is  due  to 
improperly  conducted  anesthesia. 

Rectal  anesthesia  undoubtedly  has  a  place  in  surgery,  but 
the  esthetic  objection  to  the  method  must  be  overcome.  It  is 
not  necessary  to  introduce  the  tube  so  far,  four  or  five  inches 
being  sufficient.  He  had  found  morphin  and  hyoscin  benefi- 
cial in  a  number  of  cases. 

Dr.  GwathmKy,  in  closing  the  discussion,  said  the  surgeon 
who  insists  upon  the  use  of  any  particular  anesthetic,  no  mat- 
ter wliat  it  may  be,  more  or  less  handicaps  the  patient.  In 
many  cases  contingencies  are  apt  to  arise  which  neither  the 
surgeon  nor  the  anesthetist  can  anticipate,  and  the  anesthetic 
must  be  varied  in  whatever  manner  the  exigencies  of  the  case 
may  demand. 

Referring  to  the  use  of  chloroform  in  the  South,  Dr. 
Gwatlimey  called  atteintion.  to  the  fact  that  he  was  one  of  the 
first  to  show  that  chloroform  is  safer  in  the  South  than  in 
the  X'orth,  and  to  establish  the  reason  for  this  by  laboratory 
experimentation.  He  had  found  that  it  requires  twice  as  much 
Avarm  chloroform  to  kill  an  animal  as  it  takes  of  cold  chloro- 
form to  accomplish  the  same  end.  In  giving  chloroform 
warm  the  vapor  tension  is  decreased,  making  it  almost  im- 
possible to  give  an  overdose.  The  warm  vapor  is  inhaled 
and  exhaled  with  greater  rapidity  than  is  the  cold  vapor.  For 
this  reason  it  is  safer  to  give  chloroform  in  a  warm  climate 
than  in  a  cold,  and  in  the  summer  than  in  the  winter. 

He  considered  Sutton's  apparatus  for  giving  rectal  anes- 
thesia the  best.  It  has  a  mercurial  manometer  attached,  and 
so  arranged  that  if  the  tension  goes  beyond  a  certain  point  a 
valve  lets  out  the  surplus  gas,  making  it  impossible  to  get 
overdistension.  The  apparatus  is  also  supplied  with  a  ther- 
mometer for  regulating  the  temperature  of  the  ether.  The 
ether  should  go  in  at  a  temperature  of  98°  or  99°,  and  no 
higher. 

If  w^ater  is  not  available  for  the  suction  apparatus,  the 
electrical  pump  may  be  used,  but  the  speaker  preferred  the 
water  pump,  because  it  is  simple  and  does  not  get  out  of  or- 
der.    Air  suction  is  preferable  to  either  water  or  electricity. 
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SYMPOSIUM— ATYPICAL   MASTOIDITIS. 
XIII. 

Dr.  EugExE  a.  Crockett,  Boston.  Atypical  mastoid  dis- 
ease is  not  only  far  more  common  than  is  ordinaryily  sup>- 
posed,  but  its  early  recognition  is  very  important  on  account 
of  the  fact  that  the  intracranial  complications  of  acute  mas- 
toid infection  are  more  common  is  this  variety  of  mastoid 
disease  than  in  any  other.  The  same  may  be  said  of  throm- 
bosis of  the  lateral  sinus  and  of  general  septicemia. 

Atypical  disease  of  the  mastoid  process  occurs  by  reason 
of  an  abnormal  type  of  mastoid  bone  rather  than  from  any 
other  etiologic  factor.  It  will  be  seen  just  as  commonly  after 
a  simple  influenza  infection  as  it  will  be  after  a  pneumococcus 
infection,  or  scarlet  fever,  typhoid  fever,  etc.  In  all  cases 
where  mastoid  disease  is  suspected  and  cannot  be  proved, 
it  is  well  to  remember  that  a  carefully  taken  X-ray  picture 
x>i  the  mastoid  furnishes  an  absolutely  correct  means  of  de- 
termining what  process  is  present  in  the  temporal  bone.  It 
should  also  be  remembered  that  such  a  process  may  be  quite 
devoid  of  local  or  general  symptoms  sufficiently  severe  for 
diagnostic  purposes,  particularly  that  it  may  exist  in  cases  in 
which  there  is  only  an  indefinite  history  of  discharge  from 
the  ear  and  which  present  a  normal  drum  membrane  and 
canal  wall.  These  are  the  cases  of  socalled  primary  mas- 
toiditis. The  presence  of  swelling  of  the  posterior- superior 
canal  wall  is  one  of  the  most  diagnostic  single  symptoms  of 
mastoid  disease,  and  when  present  is  of  decided  importance 
in  making  a  definite  diagnosis. 

XIV. 

Dr.  James  A.  Stucky,  Lexington.  Certain  anatomic  con- 
ditions favor  the  development  of  atypical  or  symptomless 
mastoiditis.  Heine  described  these  as  cases:  (a)  In  which 
a  thickened  tympanic  membrane  resisted  the  suppurative  pro- 
cess, and  pus  broke  through  the  annular  ligament  of  the 
stapes,  infecting  the  labyrinth,  from  which  purulent  menin- 
gitis resulted,  ending  in  death,  (b)  In  which  there  is  a 
large  aditus  ad  antrum  and  the  mastoid  cells  are  situated  ex- 
teriorly to  the  lateral  sinus,     (c)  In  which  there  is  a  diploic 
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mastoid  process  with  a  medium  sized  antrum  and  large  cells 
extending  into  the  root  of  the  zygoma,  (d)  In  which  there 
is  a  very  thick  or  sclerosed  cortex. 

The  author's  experience  accorded  with  that  of  Barnhill, 
Heine  and  others.  (1)  That  suppuration  may  take  place  in 
the  mastoid  antrum,  mastoid  cells,  or  both,  and  may  even  be 
complicated  by  intracranial  abscess,  without  the  drum  mem- 
brane even  having  ruptured,  and  consequently  without  the 
ear  having  discharged.  (2)  That  mastoid  abscess  without 
any  of  its  complications  may  occur,  or  at  least  assume  a  form 
of  dangerous  activity  months  or  years  after  a  suppurating  ear 
has  apparently  healed ;  at  least  after  the  perforation  in  the 
drum  membrane  has  healed  and  all  external  discharge  has 
ceased.  In  such  cases  some  infective  focus  of  pus  has  re- 
mained latent  in  the  structure  of  the  temporal  bone.  A  case 
in  point  was  cited. 

Atypical  mastoiditis  is  most  frequently  met  in  the  exan- 
thematous  diseases,  diabetes,  typhoid  fever,  pneumonia  and 
influenza. 

Often  a  diagnosis  can  be  made  only  by  exclusion.  The  spe- 
cial value  in  these  cases  of  frequent  differential  blood  count, 
percussion  and  transillumination  of  the  mastoid  process  was 
emphasized.  When  in  doiibt,  h.owever,  the  mastoid  should 
be  explored.  The  present  knowledge  of  the  disease  and  the 
perfection  of  technic  in  operation  does  not  justify  one,  in  the 
face  of  the  elements  of  uncertainty  and  possible  dangers,  in 
preserving  a  hesitating  attitude  in  doubtful  cases. 

XV. 

Dr.  Thomas  J.  Harris.  New  York.  The  first  mastoid 
operation  was  performed  in  this  country  in  1864.  For  a 
long  time  the  operation  was  resorted  to  with  great  hesitancy, 
and  under  no  exact  indications.  Gradually,  with  the  acquire- 
ment of  a  more  accurate  knowledge  of  the  anatomy  and 
pathology  of  the  temporal  bone,  the  mastoid  operation  ac- 
quired a  well  recognized  place  in  surgery.  Unfortunately, 
when  the  indications  for  its  performance  were  thought  to  be 
well  established,  cases  began  to  be  reported  which  did  not 
conform  to  the  classical  symptomatology.  This  number  has 
greatly  increased  during  the  last  twenty  years.  No  attempt, 
however,   has   been   made   toward   a   systematic   grouping   of 
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these  cases,  or  a  consideration  of  them  as  a  whole.     It  has 
seemed  fitting,  therefore,  to  make  such  an  attempt. 

The  term  atypical  mastoiditis  is  applied  to  inflammation 
of  the  mastoid  without  perforation  of  the  drum  membrane. 
Cases  of  this  character  may  be  considered  under  the  follow- 
ing heads:  (1)  Primary  mastoiditis — an  inflammatory  pro- 
cess beginning  in  the  mastoid  bone  without  previous  involve- 
ment of  the  middle  ear.  (2)  Latent  mastoiditis — wliere  the 
infection  of  the  mastoid  has  proceeded  from  the  middle  ear, 
the  involvement  of  the  latter  not  being  sufficient  to  cause  rup- 
ture of  the  drum  membrane,  or.  in  some  cases,  even  to  pro- 
duce any  changes  in  its  appearance.  (3)  Hysterical  mastoidi- 
tis, or  mastoidalgia — which  occurs  chiefly  in  females,  first, 
without  associated  disease  of  the  ear :  second,  in  the  presence 
of  acute  inflammation  of  the  middle  ear:  third,  where  an 
inflammation,  suppurative  or  otherwise,  of  the  middle  ear  has 
pre\-iously  existed.  (4)  Condensing  or  sclerosing  mastoidi- 
tis— formerly  regarded  as  a  distinct  entity,  but  now  believed 
to  be  identical,  in  the  main,  with  mastoidalgia,  a  pseudomas- 
toiditis.  in  no  sense  a  true  entity.  (5)  Syphilitic  mastoiditis 
— a  rare  fomi,  occurring  in  syphilitic  patients,  in  which,  with 
a  normal  ear  drum,  there  is  excessive  tenderness  over  the  mas- 
toid process,  with  a  historA-  of  discharge  from  the  ear. 

DISCUSSION. 

Dr.  Fr.\nk  Allport,  Chicago,  said  that  he  had  seen  so 
many  cases  of  atypical  mastoid  disease  that  he  sometimes 
wondered  if  there  were  any  really  typical  cases.  One  of  the 
most  interesting  and  important  point?  suggested  by  this  series 
of  papers  is  the  frequency  with  which  one  encounters  cases 
of  mastoiditis  which  present  very  few  of  those  characteristic 
symptom^  v\-hich  we  are  led  to  believe  are  dependable  operative 
«^igns.  He  refers  to  those  cases  in  which  there  is  no  drooping 
of  the  meatal  wall,  no  mastoid  tenderness,  no  swelling,  no 
temperature,  and  in  which  the  blood  count  is  not  significant. 

He  has  not  had  much  experience  with  X-ray  diagnosis, 
but  believes  that  it  holds  great  promise  for  the  future,  as 
soon  as  better  pictures  are  made  and  w^e  acquire  the  ability 
to  interpret  the  significance  of  such  pictures. 

x\s  a  rule,  diagnosis  must  be  made  from  the  general  picture 
presented  by  the  pitient.  everything  being  taken  into  consid- 
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eration ;  and  it  should  always  be  borne  in  mind,  as  Dr.  Stucky 
has  so  aptly  stated,  that  one  cannot  afford  to  maintain  a  hes- 
itating policy.  He  had  never  seen  a  case  harmed  by  a  simple 
mastoid  operation,  but  he  had  seen  many  lamentable  results 
follow  the  tardy  performance  of  the  operation. 

He  did  not  know  what  Dr.  Stucky  meant  by  exploratory 
operation.  He  did  not  see  how  one  could  very  well  explore 
the  mastoid  cavity  without  performing  an  actual  mastoid 
operation.  He  presumed  that  Dr.  Stucky  meant  that  the 
operation  should  be  performed  along  classical  lines  and  then 
the  interior  of  the  bone  examined  in  the  search  for  pathologic 
conditions.  He  remembered  a  case  reported  by  him  some 
years  ago,  in  which  the  patient  complained  of  sudden  and 
severe  pain  in  the  mastoid  bone.  The  physician  requested 
that  the  mastoid  be  opened,  but  Dr.  Allport  could  not  see  his 
way  clear  to  the  performance  of  the  operation  at  that  time. 
He  believed  it  to  be  a  case  of  neuralgia  and  advised  treat- 
ment therefor.  There  was  no  swelling  over  the  mastoid,  no 
tenderness,  no  drooping  of  the  meatal  wall,  no  perforation 
of  the  drumhead,  a  perfectly  normal  appearing  drumhead, 
there  was  no  temperature  and  the  blood  count  was  not  sig- 
nificant. Nevertheless,  the  patient  passed  a  miserable  sum- 
mer, and  finally  returned  again  in  the  fall  with  request  from 
the  family  physician  that  the  mastoid  be  opened.  Dr.  All- 
port  reluctantly  consented  to  open  the  mastoid,  and  declared 
that  he  had  never  seen  a  more  destructive  process  than  in 
this  case.  Whether  it  was  a  case  of  primary  mastoiditis  or 
not,  he  did  not  know.  In  fact,  he  could  not  say  positively 
from  his  own  experience  that  there  were  any  real  cases  of 
primary  mastoiditis,  although  he  presumed  from  the  writings 
of  other  men  that  such  cases  must  exist.  This  patient  posi- 
tively asserted  that  she  had  never  in  her  life  had  earache  or 
discharge  from  the  ear,  and  the  appearance  of  her  drumhead 
certainly  bore  out  this  statement. 

Dr.  Allport  cited  another  case  of  what  appeared  to  be  pri- 
mary mastoiditis  in  a  child  six  months  of  age.  There  was  no 
discernible  signs  of  middle  ear  disease  and  no  history  of  such 
a  disease,  and  yet  the  child  had  a  distinct  mastoiditis.  Still 
he  felt  that  possibly  a  middle  ear  abscess  might  have  existed 
for  a  few  days,  and  the  parents,  who  were  ignorant,  might 
not  have  noticed  it. 
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Dr.  Allpori  was  inclined  to  think  that  the  cases  of  mas- 
toidalgia,  mentioned  by  Dr.  Harris,  were  very  rare.  He  re- 
membered seeing  such  a  case  a  year  or  so  ago  in  the  person 
of  an  old  maid  of  neurotic  disposition,  who  consulted  him 
for  intense  pain  in  the  mastoid  process.  This  was  the  only 
symptom  she  had.  The  mastoid  bone  was  opened  for  relief 
of  the  pain.  Xo  disease  was  found,  but  the  bone  was  ex- 
tremely sclerotic.  The  operation  effected  a  cure.  Whether 
there  was  nerve  compression  caused  by  the  sclerosed  bone,  he 
did  not  know,  but  in  all  events  the  patient  was  cured  by  the 
operation  and  has  not  complained  since.  He  believes  that 
one  is  justified  in  opening  the  mastoid  in  cases  of  persistent 
pain  in  that  reg^ion,  even  in  the  absence  of  other  symptoms, 
as  no  harm  can  come  from  a  prof>erly  performed  mastoid 
operation. 

Dr.  George  A.  Lelaxd,  Boston,  had  been  much  interested 
in  the  papers  of  the  symposium,,  but  particularly  in  Dr.  Harris' 
classification  of  cases  of  atypical  mastoiditis.  It  had  seemed 
to  him.  however,  that  it  is  impossible  to  classify  them  very 
definitely  and  distinctly,  because  they  are  of  such  infinite 
variety.  To  paraphrase  a  recent  light  opera  song,  he  had 
never  seen  two  mastoids  alike,  nor  ever  seen  one  alike  twice. 
As  knowledge  increases,  however,  it  is  probable  that  the  class- 
ifications will  be  modified,  because  the  diagnosis  will  be  made 
before  the  mastoid  becomes  really  what  is  now  considered 
typical.  During  the  past  few  years  in  the  City  Hospital,  in 
order  to  save  time,  both  for  the  hospital  and  the  patient,  and 
for  the  sake  of  the  hearing,  early  operations  have  been  done, 
not  waiting  for  typical  classical  symptoms,  and  hence,  as  it 
is  natural  to  suppose,  the  early  symptoms  would  present  a 
variety  which  it  would  be  difficult  to  put  in  strict  classes. 
Hence,  a  verv  large  majority  of  them  would  not  be  classified 
as  tyjMcal  according  to  our  definition  of  today.  It  seems  to 
him  that  mastoid  cases  can  be  put  into  two  large  groups : 
those  in  which  the  symptoms,  edema  or  inflammatory  swelling, 
or  pain  with  tenderness  and  projection  of  the  auricle,  might 
be  considered  the  obvious  group :  and  in  which  none  of  these 
symptoms  are  present,  but  in  w^hich  the  discharge  is  greater 
than  could  possibly  come  from  the  small  tympanic  cavity ; 
and  in  which  the  drumhead  refuses  to  heal  and  is  accom- 
panied by  more  or  less  swelling  of  the  flaccid  part,  together 
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with  that  of  the  periphery,  which  would  be  equally  typical 
but  not  obvious ;  and  which  might  also  be  called  typical. 
These  are  cases  where  valuable  time  is  lost  because  the  gen- 
eral practitioner,  or  perhaps  the  conservative  specialist,  has 
to  wait  for  obvious  signs.  Sp)ecial  attention  should  be  called 
to  this  type  by  men  of  such  an  assembly  as  this,  so  that  they 
may  be  continually  brought  to  the  attention  of  the  general 
practitioner.  This  latter  variety  does  not  include  those  of 
the  Bezold  type,  in  which  the  swelling  is  on  the  inside,  and 
equally  obvious  from  its  own  peculiar  symptoms  of  head- 
ache, stiffness  of  the  jaw  and  neck,  and  deep  tenderness 
around  the  tip. 

The  symptoms  mentioned  by  Dr.  Crockett  and  others,  of  a 
discharge  too  profuse  to  be  attributed  to  the  tympanum  alone, 
has  long  been  a  guiding  symptom  in  our  hospital.  If  the 
discharge  is  copious  enough  to  run  from  the  canal  and  stain 
the  pillow,  especially  at  night,  or  to  necessitate  frequent 
changing  of  cotton  wicks,  it  is  evident  that  it  must  come  from 
the  antnmi  or  some  of  the  contiguous  cells.  If  the  walls  at 
the  periphery  of  the  drumhead  are  prolapsed,  with  a  scanty 
discharge,  without  pain  or  temperature,  it  may  mean  that  the 
mastoid  is  involved  or  may  not.  These  cases  require  constant 
watching  and  careful  observation,  so  as  to  be  sure  of  a  definite 
diagnosis,  especially  in  absence  of  all  the  classical  symptoms. 

There  is  one  symptom  which  I  have  not  seen  mentioned, 
and  that  is  transient  pain  coming  in  the  middle  of  the  night 
for  a  short  time  only.  The  first  night  perhaps  for  fifteen  min- 
utes, about  eleven  o'clock  or  perhaps  up  to  one  o'clock,  when 
the  discharge  is  more  or  less  copious.  The  next  night  or  so 
it  may  last  for  half  an  hour,  and  if  allowed  to  go  on  it  may 
increase  up  to  two  or  three  hours.  This  nocturnal  pain  I 
have  found  in  a  great  majority  of  cases  to  mean  that  the  mas- 
toid operation  will  be  inevitable  sooner  or  later,  and  it  can 
usually  be  depended  upon  to  drive  the  reluctant  patient  to 
accept  operation.  I  have  found  the  mastoid  always  to  be 
involved  in  these  cases,  but  if  it  is  opened  early  there  may 
be  scarcely  any  evidence  of  true  pus,  except  by  microscopic 
examination,  and  if  opened  later  there  may  be  only  one  or  a 
few  separate  foci  at  the  purulent  breaking  point. 

Elevation  of  temperature  is  by  no  means  always  present, 
even  with  the  mastoid  full  of  pus,  and  when  present  means 
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absorption,  so  that  the  frequent  remark  of  the  general  prac- 
titioner, that  there  can  be  no  trouble  because  of  no  tempera- 
ture, shows  that  he  is  not  conversant  with  this  fact.  The  rule 
lately  laid  down  by  IJchermann,  although  not  specially  new, 
is  a  good  one  to  follow,  namely,  that  in  acute  suppurative 
otitis  media,  if  temperature  lasts  up  to  the  eighth  day,  despite 
frequent  paracentesis,  the  mastoid  should  be  opened,  even  in 
the  absence  of  tenderness  over  the  process,  or  other  classical 
sjTiiptoms. 

Dr.  Leland  cited  the  case  of  a  lady  who  had  a  thickened 
perforated  drumhead  with  profuse  discharge,  with  red,  slightly 
swollen  periphery,  who  was  not  confined  to  the  house,  but 
who  had  been  treated  for  two  years  for  the  relief  of  the  dis- 
charge v.ithout  effect.  Classical  symptoms  were  entirely  ab- 
sent, although  pressure  elicited  slight  pain.  This,  however, 
is  not  conclusive,  because  deep  pressure  over  the  normal  mas- 
toid will  sometimes  cause  pain..  Finally,  in  order  to  get  rid 
of  the  discharge,  operation  was  submitted  to.  The  outer  cor- 
tex was  found  to  be  about  a  quarter  of  an  inch  thick,  hard 
and  white,  but  the  inner  table  was  destroyed  over  an  area  as 
large  as  a  quarter  of  a  dollar,  and  granulations  covered  the 
dura  and  sinus,  a  large  area  of  the  inner  cortex  being  absent. 
There  were  the  socalled  protective  granulations  which  saved 
the  patient  from  extension  inward. 

This  condition  of  affairs  may  be  found,  even  in  acute  cases. 
In  another  recent  case,  a  man  of  about  thirty-five  years  of  age 
had  had  measles  two  months  before,  but  came  into  the  hos- 
pital complaining  of  slight  pain,  especially  at  night,  and  slight 
discharge.  There  were  no  other  external  symptoms.  Upon 
operation  the  mastoid  was  filled  with  much  thickened  granu- 
lations, which  caused  extensive  absorption  of  the  trabeculae, 
more  or  less  complete,  and  the  inner  cortex  was  largely  ab- 
sent. It  seemed  strange  that  this  should  have  taken  place  in 
two  months,  although  it  only  emphasizes  the  destruction  which 
may  sometimes  occur  as  a  sequel  of  measles. 

Dr.  Leland  has  not  had  much  success  with  the  X-ray,  per- 
haps because  his  experience  has  been  limited  or  unfortunate. 

He  congratulated  Dr.  Crockett  upon  his  first  case  as  de- 
tailed. We  can  all  appreciate  the  immense  satisfaction  such 
marked  success  with  a  difficult  diagnosis  and  favorable  result 
brings. 
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He  did  not  agree  with  Dr.  Crockett  that  leucocytosis  is  a 
late  symptom.  It  is  sometimes  noted  early  in  the  disease.  He 
cited  a  recent  case  in  which  acute  epidemic  tonsillitis  was 
accompanied  by  acute  middle  ear  disease,  ^lultiple  incisions 
were  made  in  the  drumhead  on  two  different  occasions,  after 
each  of  which  the  temperature  subsided.  There  was  no  red- 
ness nor  swelling  nor  tenderness  over  the  mastoid  process, 
the  only  sign  of  mastoid  involvement  being  that  the  discharge 
would  not  cease,  nor  the  drumhead  heal.  Temperature  be- 
gan to  rise  with  the  drumhead  well  open.  Case  began  April 
29th.  First  paracentesis  was  made  May  3d,  with  relief  of  all 
aural  symptoms,  except  considerable  serous  discharge.  On 
May  12th,  slight  increase  of  temperature,  and  14,000  white 
blood  corpuscles.  On  the  15th,  sliglit  pain  on  pressure  on  the 
mastoid,  but  no  other  symptoms.  Paracentesis  gave  no  re- 
lief. On  the  16th  the  temperature  rose  to  the  vicinity  of  103°. 
Pain  appeared,  and  tenderness  in  the  left  ankle,  and  at  about 
six-hour  intervals  were  involved  the  left  knee,  then  the  right 
ankle,  the  right  knee,  and  the  left  wrist,  the  right  wrist,  the 
right  elbow,  and  the  left  elbow,  together  with  slight  pains  in 
lx»th  liips  and  shoulders,  with  temperature  of  about  104°. 
Blood  culture  was  negative.  Discharge  from  ear  showed 
streptococcus,  and  from  the  throat  strepto-  and  pneu- 
mococcus. 

This  was  a  very  pretty  case  of  acute  articular  rheumatism. 
The  tonsils  had  been  burned  down  to  stumps  in  the  city  of 
New  York.  one.  however,  having  a  slight  amount  of  cheesy 
detritus  only.  It  was  concluded  that  the  mastoid  was  the  only 
source  of  infection.  The  blood  count  showing  14,000  whites 
with  83  per  cent  of  polymorphonuclears,  (^n  the  18th  the 
mastoid  was  opened,  and  although  no  distinct  pus  was  ob- 
served, the  culture  showed  streptococcus,  staphylococcus  and 
pneumococcus.  with  microscopic  evidence  of  necrotic  bone. 
The  inner  cortex  was  somewhat  softened,  the  sinus  wall 
slightly  opaque  and  smeared  with  a  thin  exudate,  easily  wiped 
off.  The  sinus  was  opened  and  the  flow  very  free ;  plugged 
above,  there  was  copious  bleeding  from  below,  and  plugged 
below,  onh'  slightly  greater  flow  from  above.  On  the  next 
day  the  joints  began  to  subside,  and  on  the  20th,  although  the 
whites  were  still  14,000,  the  polymorphonuclears  had  dimin- 
ished to  79  per  cent,  and  the  case  went  on  to  rapid  recovery 
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without  incident.  For  this  case  and  some  of  the  notes  he  is 
indebted  to  ,Dr.*  A.  K.  Paine.  It  might  be  observed  that  here 
we  had  to  do  with  a  case  of  bacteremia  rather  than  septi- 
cemia.    Blood  culture  and  counts  were  by  Dr.  G.  P.  Sanborn. 

^lastoidalgia  has  been  mentioned  by  Dr.  Harris,  and  he  would 
like  to  call  attention  to  the  fact  that  in  these  cases  sometimes 
is  found  a  large  swollen  and  inflamed  condition  of  the  pos- 
terior pharyngeal  lymphatic  band  running  up  behind  the  pos- 
terior faucial  pillar.  In  this  case  there  is  also  apt  to  be  pul- 
sating, low  toned  tinnitus,  when  it  will  be  found  that  this 
swelling  involves  also  the  region  of  the  eustachian  tube, 
usually  without  involvement  of  the  ear  or  diminution  of  hear- 
ing. Strong  astringents  applied  to  this  band  will  usually  clear 
up  the  symptoms. 

Dr.  Leland  congratulated  the  society  on  the  excellence  of 
the  papers  presented,  and  hoped  that  they  would  call  attention 
lo  obscure  forms  of  mastoid  dis^'ase  which  may  lead  to  dan- 
gerous complications,  so  that  backed  by  the  weight  of  the 
opinion  of  this  society,  so  many  of  these  cases  maj-  not  be 
allowed  to  go  on  to  dangerous  or  fatal  complications. 

Dr.  Ewtng  W.  Day,  Pittsburg,  said  the  fact  that  no  s\Tnp- 
toms  are  present  at  the  tmie  when  the  patient  is  examined 
does  not  signify  that  there  were  none  previously.  If  it  were 
possible  to  follow  a  case  from  the  beginning,  symptoms  would 
probably  be  found  at  some  time  in  the  course  of  the  disease. 
In  this  class  of  cases,  when  the  mastoid  is  opened  the  disease 
is  found  to  have  extended  to  the  dura.  The  very  fact  that  it 
has  extended  to  the  dura  accounts  for  the  absence  of  pressure 
and  symptoms  at  the  time  the  patient  presents  himself.  These 
are  the  most  dangerous  cases. 

He  had  never  been  able  to  derive  any  information  from  the 
blood  count  in  mastoiditis  limited  to  the  bone.  The  effect 
upon  the  blood  stream  from  bone  absorption  is  almost  nil  in 
such  cases,  and  when  the  blood  stream  is  affected  the  disease 
has  progressed  beyond  the  mastoid. 

He  had  had  X-ray  pictures  made  in  several  cases,  and 
whether  it  was  the  fault  of  the  plates  or  of  his  inability  to 
read  them,  he  did  not  know,  but  they  had  been  of  no  assistance 
to  him. 

Dr.  S.  J.  KopETZKY,  New  York,  held  that  in  classifying 
these  cases  as  atypical  mastoiditis,  if   one  excludes    those  so 
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classed  because  of  a  strictly  anatomic  basis,  and  considers  the 
rest  of  these  cases  from  the  clinical  standpoint,  that  then  one 
will  find  symptoms  commonly  present  in  each  group  and  sig- 
nificant for  each  clinical  group.  For  example,  the  atypical 
mastoiditis  caused  by  an  infection  of  the  pneumococcus,  shows 
an  invasion  which  subsides  in  one  portion  of  the  invaded  area 
only  to  light  up  later  in  another  section.  The  middle  ear  may 
be  entirely  normal  by  the  time  the  lesion  is  evident  in  the  mas- 
toid process  proper.  This  is  atypical  of  the  general  run  of 
a  mastoiditis,  but  it  is  typical  enough  for  a  pneumococcus 
invasion  of  the  middle  ear  spaces.  Other  examples  of  groups 
of  cases  acting  alike  under  similar  conditions  of  infection 
might  be  cited  to  substantiate  this  contention. 

Regarding  the  case  cited  by  Dr.  Barnhill,  the  character 
of  the  invading  organism  is  not  given,  and  so  one  cannot  say 
whether  or  not  the  case  presented  data  characteristic  of  a 
class  to  which  it  might  have  been  found  to  belong. 

In  regard  to  the  cases  of  socalled  "latent  mastoiditis.'"  it 
would  be  of  moment  to  study  what  takes  place  in  the  cases 
of  mastoiditis  in  which  resolutions  occurs.  Dr.  Barnhill  says 
his  case  was  one  of  latent  mastoiditis  of  seven  years'  standing. 
The  speaker  doubts  the  latency  of  the  disease  for  such  a 
period,  and  called  attention  to  the  following :  In  the  first 
place,  in  cases  clinically  nothing  more  than  purulent  otitis 
media,  it  has  been  observed  that  the  cells  in  the  mastoid  pro- 
cess are  filled  to  a  lesser  or  greater  extent  with  pus.  This  is 
so  even  when  there  are  absolutely  no  signs  of  mastoiditis  pres- 
ent. Furthermore,  in  cases  of  fully  developed  mastoiditis 
giving  classical  symptoms,  and  in  which  resolution  takes 
place  (as  it  often  does),  the  tympanic  cavity  eventually  be- 
comes dry,  the  drum  healing.  The  changes  taking  place 
within  the  cortex  are  of  moment  in  this  discussion.  The 
bony  intercellular  walls  which  are  in  part  destroyed  are  not 
reformed.  The  disintegrated  mass  becomes  partly  absorbed 
and  mostly  organized  by  the  growth  of  blcHxl  vessels  and 
connective  tissue.  The  case  is  then  cured,  and  the  patient 
cannot  be  said  to  have  latent  mastoiditis.  In  this  given  case 
the  patient  is  in  a  similar  status  to  the  one  upon  whom  a  sim- 
ple mastoidectomy  had  been  performed  and  the  wound  in  the 
mastoid  process  had  become  filled  up  with  granulation  tissue 
and  the   skin  and  periosteum  had  grown  over  and  covered 


SOCIETY    PROCEEDINGS.  931 

the  wound  area.  An  invasion  by  microorganisms,  seven  years 
later,  mis^ht  in  all  the  above  examples,  or  in  any  one  of  the 
incidences,  set  up  an  acute  infection  of  the  middle  ear  spaces 
and  produce  a  profound  disintegration  of  the  granulation 
connective  tissue  in  the  mastoid  process.  In  the  resolved 
case  it  is  no  more  the  manifest  stage  of  a  long  drawn  out 
latent  mastoiditis  than  it  is  in  the  breaking  down  of  the 
wound  area  in  the  case  operated  in.  To  the  speaker's  mind 
the  latency  of  Dr.  Barnhill's  case  bespeaks  resolution,  and 
seven  years  later  there  was  an  acute  infection  with  resultant 
acute  mastoiditis. 

Dr.  Kopetzky  did  not  believe  that  suggestion  had  so  much 
to  do  with  affording  the  relief  where  operation  was  under- 
taken in  cases  of  mastoidalgia,  nor  did  he  believe  mastoidalgia 
to  come  within  the  classification  of  atypical  mastoiditis.  He 
thought  the  relief  was  obtained  because  the  nerves  in  the 
periosteum  were  severed  during  the  operation,  and  suggested 
that  in  such  cases  operative  procedures  might  be  limited  to 
incision  and  retraction  of  the  periosteum  where  there  was  no 
pus  in  the  mastoid  process. 

Dr.  Kopetzky,  replying  to  Dr.  Beck,  said  that  since  Dr. 
Beck  questioned  his  statements,  he  took  the  liberty  of  placing 
the  factors  upon  which  they  were  based  before  the  meeting. 

That  pus  invades  all  the  cells  of  the  mastoid  process  in  cases 
which  v.e  are  habitually  diagnosing  as  acute  otitis  media  puru- 
lenta  from  the  clinical  standpoint,  is  borne  out  by  the  investiga- 
tions of  Politzer  and  Bezold,  and  especially  by  the  work  of 
Boenninghaus.  Radiograms  of  such  cases  which  give  no 
mastoid  symptoms  at  all,  and  which  are  in  no  sense  to  be  con- 
sidered as  mastoid  cases,  show,  when  compared  with  radio- 
grams of  the  opposite  ear,  the  distinct  general  cloudiness  which, 
correctly  interpreted,  means  pus  within  the  cells.  In  the  other 
cases,  according  to  Bezold,  in  9  per  cent  of  the  cases  the  bone 
of  the  mastoid  process  becomes  involved  in  a  destructive  pro- 
cess which  Boenninghaus  has  termed  an  "ostitis  rareficans 
simplex.'* 

The  destruction  of  the  walls  separating  the  cells  within  the 
mastoid  process,  and  the  changes  which  occur  after  resolution 
sets  in,  whereby  the  larger  spaces  caused  by  this  bone  absorp- 
tion is  filled  in  with  granulation  tissue,  was  described  in  1904 
bv  Scheibe. 
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Boenninghaus,  citing  Scheibe.  states  that  while  some  bony 
deposits  may  follow  in  the  usual  way  from  osteoblasts,  this  is 
only  a  very  limited  process.  The  radiograms  of  acute  mas- 
toiditis, and  the  study  of  the  pathologic  findings  on  the  oper- 
ating table,  further  substantiate  these  observations  and  con- 
tentions. 

Dr.  Walter  A.  Wells,  Washington,  mentioned  the  case  of 
a  physician  who  was  visiting  another  physician  in  Washington, 
and  who  had  been  having  some  indefinite  trouble  with  his  ear. 
Though  the  trouble  had  existed  six  weeks,  there  had  never  been 
any  sign  of  suppuration,  no  pain,  except  at  the  commencement, 
no  severe  headache.  He  had  been  under  the  care  of  several 
physicians  in  New  York  and  elsewhere,  but  no  one  had  sug- 
gested a  mastoid  involvement.  When  the  speaker  first  saw 
the  patient  there  were  beginning  to  appear  symptoms  over  the 
mastoid  process.  He  could  hear  only  at  ten  or  twelve  inches  a 
watch  that  ordinarily  he  could  hear  at  thirty  inches.  As  the 
drum  membrane  looked  suspicious,  paracentesis  was  made,  but 
no  pus  appeared.  In  a  day  or  two  there  was  a  little  discharge, 
which  proved  to  be  staphylococcus,  with  a  few  chains  of  strep- 
tococcus. With  the  appearance  of  the  discharge  the  edematous 
condition  over  the  mastoid  disappeared.  The  physician  whom 
the  patient  was  visiting  discouraged  operation.  The  speaker 
operated,  however,  and  found  the  mastoid  tip  absolutely  rot- 
ten. The  cortex  covering  the  antrum  was  very  thick,  but  the 
entire  tip  v\'as  broken  down  completely.  The  patient  had  lost 
ten  or  fifteen  pounds,  and  was  extremely  prostrated  before 
operation.  This  prostration  will  often  guide  one  to  a  consid- 
erable extent  in  deciding  whether  to  operate. 

Dr.  Max  A.  Goldstein,  St.  Louis,  said  there  had  been  many 
references  to  atypical  cases  in  which  there  was  a  dearth  of 
symptoms,  and  in  which  destruction  proved  to  be  extensive. 
He  presumed  that  if  these  cases  had  been  examined  bacteriolog- 
ically  they  would  have  been  found  to  be  tubercular.  He  had 
reported  three  cases  in  which  tubercle  bacilli  were  demonstrat- 
ed in  the  pus  and  granulations.  The  bacillus  tuberculosis,  the 
bacillus  mucosus,  or  some  other  slow-working  bacillus,  is  un- 
doubtedly present  in  that  class  of  cases  which  are  so  atypical 
in  variety. 

Dr.  Stucky,  in  closing  the  discussion,  said  he  had  seen  two 
cases  of  atypical  mastoiditis  in  children  under  two  years  of 
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age,  in  vvluch  there  were  absolutely  no  symptoms  at  all  until 
the  i^atient  had  convulsions.  There  was  a  little  bulging  behind 
the  ear  in  one  case,  which,  when  opened,  proved  to  be  an 
epidural  abscess. 

He  had  reported  one  case  of  traumatic  mastoiditis.  He  had 
also  had  tuberculous  cases,  in  which  there  were  tuberculous 
glands  behind  the  ear,  with  no  history-  of  middle  ear  tissues. 

The  exploratory  operation,  which  Dr.  AUport  did  not  under- 
stand, meant  the  same  thing  to  the  otologist  who  opens  the 
mastoid  as  to  the  abdominal  surgeon  who  opens  the  abdomen. 

He  would  have  been  glad  if  Dr.  Leland  had  accounted  for 
the  nocturnal  pains  to  which  he  referred. 

He  did  not  agree  with  Dr.  Day  with  reference  to  absorp- 
tion. If  the  abscess  is  walled  off  there  may  be  no  absorption, 
but  a  blood  count  taken  twice  daily  will  give  indication  of 
trouble. 

XVI.     The  Socalled  Conservative   Mastoid   Operations,   With   a   De- 
scription of  the  Technic  of  Heath,  Bondy  and  Siebenmann.* 

By  George  L.  Richards,  ^I.  D.. 

Fall  River. 

discussion. 

Dr.  W.  SoHiER  Bryant,  New  York.  We  have  heard  dis- 
cUjised  the  technic  and  details  of  the  modified  radical  opera- 
tion with  the  preservation  of  the  drum  membrane  and  the  ossi- 
cles, which  has  become  almost  universally  identified  with  the 
name  of  Charles  J.  Heath,  the  English  author,  who  is  gener- 
ally accredited  with  being  its  originator.  It  may  be  of  some 
interest  in  this  connection  to  know  that  to  America,  rather 
than  to  England,  belongs  the  credit  of  priority  in  using  and 
demonstrating  this  improved  method  of  operating  for  chronic 
otorrhea.  As  early  as  November  28, 1905,^  it  was  my  privilege 
to  present  at  the  meeting  of  the  New  York  Otological  Society 
a  case  upon  whom  the  operation  had  been  successfully  per- 
formed on  July  27,  1905.  An  account  of  this  operation  ap- 
peared in  the  Archives  of  Otology,  February,  1906,  while 
Heath's*  article  was  not  published  in  The  Loncet  until  August 
11th  of  that  year  (1906).  Heath's  work  was  done  in  June. 
1906.  while  mine  dates  back  to  1905. 


♦See   September   number,  page  578. 
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It  was  furthermore  my  pleasure  to  make  two  other  presenta- 
tions of  the  operation,  both  of  which  antedate  any  recorded 
work  of  Heath's: 

(a)  At  the  meeting  of  the  Xew  York  Otological  Societv, 
January  23,  1906.2 

(b)  At  the  meeting  of  the  Section  on  Otology,  Xew  York 
Academy  of  Medicine,  April  12,  1906." 

I  want  to  distinguish  between  the  conservative  radical  and 
the  modified  radical  mastoid  operation.  In  the  conservative 
radical  the  ordinary  Schwartze-Stacke  operation  is  carried  as 
far  as  removing  the  ossicles  and  the  tympanic  membrane,  but 
the  inner  tympanic  wall  is  not  curetted,  nor  is  the  eustachian 
tube  closed.  In  the  modified  radical  operation  the  ossicles  and 
the  drum  membrane  are  retained.  I  performed  a  modified 
radical  operation  on  September  14,  1904.  The  case  was  pre- 
sented before  the  New  York  Academy  of  Medicine,  Otological 
Section,  on  March  9,  1905,  and  appears  in  the  A  re  lines  of 
Otology,  Vol.  xxxiv.  No.  3,  June,  1905. 
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Dr.  J.  A.  Stucky,  Lexington,  had  performed  the  Heath 
operation  three  times  and  in  each  case  had  subsequently  to  do 
the  radical  operation.  He  did  not  believe  that  any  results 
could  be  obtained  from  the  Heath  operation  that  could  not  be 
gotten  from  a  thoroughly  performed  classical  operation.  He 
had  examined  some  of  Heath's  patients  from  two  months  to 
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three  year-  after  operation.  Two  cases  he  had  examined 
twice.  In  two  the  results  were  ideal ;  in  the  others  the  drum 
membrane  was  still  sogg}-. 

Dr.  Fr.\.\k  Allport,  Chicago,  felt  as  Dr.  Stucky,  Dr.  Bam- 
hill  and  others  do,  that  as  a  rule  the  Heath  operation  is  merely 
a  makeshift — it  does  not  get  at  the  seat  of  the  trouble.  He 
did  not  mean  to  say  that  there  are  not  some  cases  which  will 
be  cured  by  the  Heath  operation,  but  the  question  is,  is  it  a 
wise  and  proper  surgical  procedure  in  the  vast  majority  of 
cases  of  chronic  purulent  otorrhea  of  an  intractable  nature? 
Almost  all  of  these  cases  are  accompanied  by  necrosis  of  the 
antrum,  middle  ear,  ossicles,  attic  and  usually  the  mastoid 
cells  down  to  the  tip.  The  Heath  operation  does  not  interfere 
with  the  attic,  or  the  ossicles,  or  the  tympanic  walls,  or  the  end 
mastoid  cells.  The  operation  practically  merely  consists  in 
opening  the  antrum  and  thereafter  depending  upon  irrigation 
and  drainage  to  complete  the  cure.  The  operation,  therefore, 
cannot  appeal  to  one's  surgical  sense,  and  can  only  cure  a  few 
cases  where  operations  of  any  kind  are  indicated.  It  may 
possibly  be  that  this  operation  should  be  tried  in  exceptional 
cases,  such  as  those  mentioned  by  Dr.  Beck,  in  which  both  ears 
are  diseased,  or  in  children  where  we  can  depend  upon  the 
natural  resources  of  the  body  to  go  a  long  way  towards  the 
production  of  a  favorable  result.  Even  in  those  cases,  how- 
ever, the  wisdom  of  the  Heath  operation  is  not  by  any  means 
established.  Its  position  seems  to  be  getting  less  secure  as  time 
and  experience  outline  the  boundaries  of  its  usefulness.  Dr. 
Allport  felt  that,  after  all,  if  an  operation  is  to  be  done  at  all. 
it  is  better  to  do  thorough  work,  to  get  at  the  real  seat  of  the 
trouble  and  to  perform  the  classical  radical  mastoid  operation. 

Dr.  Allport  was  interested  to  hear  what  Dr.  Stucky  had  to 
say  about  his  ossiculectomies.  He  remembered  that  some  years 
ago  Dr.  Stucky  spoke  valiantly  before  this  society  in 
advocating  ossiculectomy  for  chronic  purulent  otorrhea.  He 
remembered  that  about  a  year  ago  Dr.  Stucky,  with  his  natural 
honesty,  declared  again  in  the  halls  of  this  society,  that  he  had 
been  compelled  to  subsequently  supplement  all  of  these  ossicu- 
lectomies by  the  radical  mastoid  operation.  Dr.  Stucky  also 
some  years  ago  was  quite  warm  in  his  praise  of  the  Heath 
operation,  and  now  he  comes  before  us  and  admits  that  most 
of  these  operations  have  had  to  be  reoperated  by  the  radical 
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mastoid  operation.  Dr.  Stucky  is  a  good  operator  and  an 
honest  man,  and  I  believe  that  if  every  one  were  as  honest,  the 
Heath  operation  by  this  time  would  be  considered  an  unwise 
procedure  and  would  be  relegated  to  almost  oblivion.  The 
classical  radical  mastoid  operation,  in  the  speaker's  opinion,  is 
the  operation,  and  all  v/ho  try  to  escape  it  will  be  compelled, 
sooner  or  later,  to  return  to  it,  unless  some  procedure  which 
we  know  not  of  at  the  present  time  is  discovered. 

Referring  to  the  flap,  he  said  that  he  believed  the  simplest 
and  the  best  one  that  can  be  made  is  the  P^anse  L  Hap  instead 
of  the  Pause  T  flap.  In  the  Pause  L  flap  the  incision  along 
the  diameter  of  the  meatus  is  made  as  close  to  the  bottom  of 
the  meatus  as  possible,  and  all  of  the  meatal  tissue  is  thereby 
thrown  into  the  upper  flap,  which  is  unquestionably  the  region 
where  the  transplantation,  of  tissue  is  most  desirable.  This 
flap  can  be  beautifully  and  simply  made  by  using  the  meatal 
divulsors.  which  are  for  sale  by  Mueller,  Hardy  and  others. 
By  forcing  the  blades  of  the  divulsors  apart  the  meatus  is  put 
on  the  stretch,  and  the  lower  arm  of  the  divulsors  being  used 
as  a  guide  for  the  knife,  the  incision  is  easily  and  accurately 
made. 

Dr.  Arthur  B.  DuKl,  New  York,  had  not  had  suflicient 
experience  with  the  three  operations  under  discussion  to  speak 
convincingly  concerning  them.  They  involve,  however,  several 
surgical  principles  which  are  interesting. 

For  a  number  of  years  practically  all  otologists  considered 
a  chronic  discharging  ear  which  had  resisted  the  usual  meas- 
ures of  cleanliness  and  hygiene  as  a  menace  to  the  patient,' 
which  should  be  operated  upon  in  order  to  stop  the  discharge. 
The  length  of  the  time  in  which  these  measures  should  be 
employed  before  operation  was  resorted  to  varied,  according 
to  the  views  of  the  operator.  All  such  patients  were  looked 
upon  as  being  in  a  precarious  condition.  When  the  radical 
operation  was  suggested,  and  it  became  known  that  it  would 
cure  the  majority  of  these  cases,  this  was  the  procedure  which 
was  advised,  and  surgeons  continued  to  operate,  some  with  a 
technic  of  their  own,  others  with  the  technic  of  someone  else, 
and  the  variations  in  method  were  discussed  as  to  their  rela- 
tive merits.  Finally  it  was  discovered  that  simpler  process 
would  cure  the  disease  in  a  number  of  cases.  Then  came  the 
discussion  of  ossiculectomy,  and  the  comparison  of  the  two 
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methods.  They  represented  each  a  diflferent  class  of  cases, — 
one  class  which  could  be  cured  by  ossiculectomy,  and  the  other 
which  could  be  cured  only  by  radical  operation.  Naturally,  in 
the  cases  which  were  cured  without  ossiculectomy  the  hearing 
was  better  than  in  those  where  this  was  resorted  to. 

There  are  many  chronic  suppurative  cases  in  which  there 
is  no  necessity  for  continuance  of  treatment  by  hygienic  meas- 
ures, and  in  such  cases  the  radical  operation  should  be  advised. 
These  are  the  cases  of  cholesteatomata,  and  where  functional 
examination  shows  that  there  is  fistula  leading  into  the  laby- 
rinth, or  where  there  is  found  to  be  decided  necrosis  or  caries 
of  the  ossicles,  internal  wall  of  the  antrum,  or  the  aditus  ad 
antrum.  Other  cases,  with  large  central  perforation,  with  pro- 
fuse discharge,  and  witli  stoppage  of  drainage,  can  undoubt- 
edly be  cured  by  a  less  radical  operation  than  exenteration  of 
the  middle  ear,  destruction  of  the  ossicular  chain,  and  loss  of 
hearing.  Experience  had  taught  him  more  and  more  each 
year  that  many  cases  can  be  cured  by  drainage  from  the  middle 
ear  through  a  posterior  operation,  leaving  the  drum  membrane 
and  ossicles  intact.  Some  method  of  posterior  drainage,  leav- 
ing these  structures  in  place,  would  succeed  in  reducing"  the 
number  of  cases  of  radical  operation  one-half. 

Saturday,  Juxe  3d. 

RECENT   ADVANCES   IN   THE   TREATMENT   OF   DISEASES   OF 
THE  EUSTACHIAN  TUBE. 

XVII.     (a)  The  Pharyngeal  Orifice  of  the  Eustachian  Tube,  with  a 

Demonstration  of  a  Speculum  and  Other  instruments  for  the 

Direct  Examination  and  Treatment  Thereof. 

Dr.  Sidney  YankauEr,  New  York,  described  his  direct 
nasopharyngeal  speculum  and  intratubal  s|>eculum.  He  first 
experimented  with  straight  tubes,  but  finding  that  these  caused 
injury  to  the  soft  palate,  which  was  to  be  scrupulously  avoided, 
he  abandoned  the  straight  tubes.  After  studying  the  mathe- 
matics of  the  situation,  he  devised  the  instrument  which  is 
described  in  the  paper.  The  work  of  Gyerygai  in  the  direct 
examination  of  the  nasopharynx  by  means  of  straight  tubes 
was  reviewed. 

The  author's  speculum  is  so  constructed  that  the  anterior 
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wall  of  that  part  of  the  instrument  which  enters  the  naso- 
pharynx comes  in  line  with  the  posterior  wall  of  that  part 
which  presses  against  the  angle  of  the  mouth,  so  that  it  forms 
a  lever  having  a  thickness  corresponding  to  the  thickness  of 
the  meatal  opening.  The  parts  are  therefore  brought  into 
view  with  the  least  possible  amount  of  pressure  on  the  soft 
palate,  so  that  injury  to  this  structure  is  entirely  avoided. 

Cocain  is  used  for  the  first  few  introductions  of  the  specu- 
lum, and  in  sensitive  patients  each  time. 

The  patient  sits  upright  in  front  of  the  operator.  One  side 
of  the  nasopharnyx  is  examined  at  a  time.  x\ttention  was 
called  to  the  difference  in  appearance  and  relationship  of 
organs  examined  by  the  direct  method  and  by  means  of  reflect- 
ing instruments.  The  anatomic  structures  in  the  neighbor- 
hood of  the  pharyngeal  orifice,  and  their  behavior  under 
physiologic  and  pathologic  conditions,  were  discussed. 

As  the  direction  of  the  speculum  corresponds  to  the  direction 
of  the  axis  of  the  tube,  it  becomes  possible  to  insert  straight 
instruments  into  the  tube,  for  the  purpose  of  investigation  or 
treatment.  If  the  interior  be  cocainized,  it  is  possible  to  insert 
a  short  straight  tube  for  about  1  Vz  cm.  into  the  eustachian 
tube.    The  intratubal  speculum  is  used  for  this  purpose. 

Pathologic  findings  in  and  about  the  fossa  of  Rosenmiiller 
were  next  discussed.  Six  cases  were  cited  in  which  there  was 
excessive  secretion  in  the  fossa  of  Rosenmiiller.  All  patients 
complained  of  marked  tinnitus  aurium,  but  not  of  deafness. 
The  proximity  of  the  fossa  of  Rosenmiiller  to  the  carotid 
artery,  to  the  isthmus  of  the  eustachian  tube,  and  to  the  laby- 
rinthine capsule,  led  to  the  assumption  that  the  head  noises 
were  due  to  the  breaking  of  air  bubbles  or  to  the  movement 
of  the  mucus  within  the  fossa.  The  absence  of  inflammation  in 
the  fossa,  and  the  absence  of  all  evidence  of  middle  ear  dis- 
ease, the  drum  membrane  being  normal  and  the  eustachian 
tube  patent  in  each  case,  further  substantiated  this  view.  The 
mucus  was  removed  by  the  irrigation  of  the  fossa,  either 
through  the  speculum  with  a  straight  canula,  or  by  means  of 
the  old-fashioned  postnasal  syringe.  After  the  fossa  was 
thoroughlv  cleansed  out,  an  application  of  five  or  ten  per  cent 
solution  of  nitrate  of  silver  was  made  to  the  fossa  through  the 
speculum.  In  four  of  the  six  cases  the  excessive  secretion 
disappeared  after  a   few  treatments,  given  every  other  day. 
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With  the  disappearance  of  the  secretion  the  head  noises  ceased 
oompletely.  In  two  of  these  four  cases  relief  was  permanent. 
In  the  other  two  the  patients  returned  several  times  with  re- 
newed secretion  in  the  fossa.  Relief  was  prompt  and  decided 
in  the  four  cases,  the  tinnitus  beinfj  markedly  diminished  after 
the  first  treatment.  In  the  remainina^  two  of  the  six  cases  cited, 
the  secretion  continued  in  spite  of  the  treatment,  and  the 
tinnitus  was  not  diminished. 

XVIII.     (b)  Examination  and  Treatment  of  the  Eustachian  Tube  by 
the  Aid  of  the  Nasopharyngoscope.* 

By  Edgar  M.  Holmes^  M.  D., 

Boston. 

niscussiox. 

Dr.  W.  Sohier  Bryant,  New  York.  I  find  that  the  old- 
fashioned,  posterior  rhinoscopic  method  of  examining  the 
mouth  of  the  eustachian  tube  with  the  mirror  is  still  useful  in 
the  majority  of  cases.  As  you  know,  however,  at  times  this 
method  is  neither  satisfactory-  nor  practicable.  A  number  of 
adaptations  of  the  cystoscope  have  been  described  for  exact 
nasopharyngoscopy  and  for  use  in  cases  where  the  mirror  is 
unsatisfactor}-.  The  instruments  are  passed  through  the  nose 
as  A^alentin's  salpingoscope,^  or  through  the  mouth  as  Hays' 
pharyngoscope.-  The  Holmes  model  of  the  Valentin  salpingo- 
scope  is  the  best  I  have  seen. 

I  have  found  Hay's  pharjngoscope  serviceable  in  cases 
where  obstruction  of  the  nose  prevents  passage  of  th'e  salpingo- 
scope.  The  transnasal  method  has  one  great  advantage  over 
all  methods  via  the  mouth,  in  that  it  permits  the  inspection  of 
the  eustachian  orifice  in  normal  motion,  which  cannot  be  ob- 
served satisfactorily  by  the  other  methods. 

von  Gyerg\ai's^  and  Dr.  Yankauer's  instruments  are  based 
on  quite  a  different  mechanical  principle  and  belong  in  another 
class.  In  cases  where  the  palatal  conformation  is  sufficiently 
ample  to  permit  their  use,  they  give  direct  access  to  the  parts 
and  consequently  make  easy  manipulation  possible. 


♦See    September   number,  page  511. 
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Dr.  Bryant  further  said :  While  in  the  greater  number  of 
cases  of  middle  ear  disease,  inspection  of  the  pharyngeal 
mouth  of  the  tube  adds  but  little  to  the  diagnosis,  in  the  lesser 
number  of  cases  such  inspection  is  of  considerable  importance, 
because  it  reveals  unsuspected  conditions  and  fixes  the  details 
of  previous  assumptions.  I  have  found  such  inspection  espe- 
cially advantageous  in  chronic  obstruction  of  the  eustachian 
tube,  where  tlie  cause  cannot  well  be  determined  without  direct 
inspection  of  the  orifice  of  the  tube.  The  inspection  enables 
us  to  determine  the  seat  and  nature  of  the  fundamental  cause 
of  obstruction,  whether  in  the  tube  itself,  in  the  fossa  of  Rosen- 
miiller,  the  mucous  membrane  surrounding  the  tube,  the  pos- 
terior ends  of  the  turbinates,  or  the  adenoid  tissue.  A  doubt- 
ful diagnosis  is  made  positive,  and  sometimes  serious  vmsus- 
])ected  conditions,  such  as  the  existence  of  malignant  disease, 
are  brought  to  light. 

Here  again,  in  the  majority  of  cases,  there  is  no  need  of 
knowing  the  exact  conditions  existing  in  the  immediate  neigh- 
borhood of  the  mouth  of  the  tube,  for  our  knowledge  of  the 
general  conditions  is  sufficient  to  enable  us  to  obtain  satis fac- 
torv  results  from  treatment.  In  the  minority  of  cases,  how- 
ever, the  local  conditions  dififer  from  the  general,  and  an  in- 
spection of  the  mouth  of  the  tube  enables  us  to  determine  the 
local  change  that  is  interfering  with  the  function  of  the  tube, 
thus  putting  us  in  a  position  to  correct  it.  By  means  of  the 
salpingoscope  or  the  pharyngoscope,  we  can  ensure  the  accu- 
racy of  local  treatment — the  application  of  reagents,  operative 
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procedures,  or  catheterization  of  the  tube.  We  are  thus  enabled 
to  apply  with  the  greatest  benefit,  fulguration  or  cauterization, 
to  break  adhesions  and  to  remove  redundant  tissue. 

I>R.  Thomas  J.  Harris,  New  York,  said  the  papers  of  Drs. 
Yankauer  and  Holmes  represented  some  of  the  best  work  that 
has  been  done  by  the  members  of  this  society,  the  kind  of  work 
that  the  society  stands  for.  namely,  original  work.  It  had  been 
a  revelation  to  him  to  realize  how  much  can  be  seen  by  direct 
examination  of  the  eustachian  tube.  He  had  also  been  sur- 
prised to  learn  of  the  variety  of  conditions  which  affect  these 
parts,  and  of  how  much  can  be  accomplished  in  the  treatment 
thereof  by  means  of  direct  inspection. 

He  asked  Dr.  Yankauer  if  the  intractable  cases  to  which  he 
referred  are  really  unmanageable,  or  if  the  difficulties  which 
they  present  may  be  overcome  by  practice. 

He  would  be  glad  if  the  gentlemen,  in  closing  the  discussion, 
would  tell  whicli  is  the  better  method,  and  what  are  the  ad- 
vantages of  one  method  over  the  other. 

Dr.  Sidney  Yankauer,  New  York,  in  closing  the  discus- 
sion, said  he  had  never  used  enough  pressure  to  injure  the  soft 
palate  by  the  speculum.  The  amount  of  pressure  used  can  be 
very  easily  gauged,  and  it  is  unnecessary  to  exert  sufficient 
pressure  to  cause  any  traumatism.  When  he  used  the  straight 
tubes,  he  had  to  pull  the  palate  so  much  farther  forward  that 
he  did  som.etimes  injure  it.  but  since  he  had  been  employing 
this  speculum,  this  difficulty  had  been  obviated. 

Dr.  Holmes'  cases  of  acute  otitis  media  were  particularly 
interesting.  He  had  attempted  to  treat  such  cases  in  a  similar 
manner,  making  applications  of  cocain  and  adrenalin,  and  of 
argyrol,  to  the  inside  of  the  tube. 

The  result  of  his  method  of  treatment  was  immediate  cessa- 
tion of  the  symptoms  and  recession  of  the  drum,  lasting  from 
six  to  eight  hours.  •  In  cases  seen  early,  where  bulging  is  not 
very  pronounced,  and  where  it  could  not  be  determined  whether 
the  case  is  going  on  to  suppuration  or  whether  it  is 
a  simple  catarrhal  inflammation,  relief  was  permanent. 
Where  the  symptoms  were  very  pronounced  relief  was  only 
temporar}'.  In  a  few  cases  the  pain  did  not  return,  but  the 
bulging  of  the  drum  membrane  remained.  Such  patients  were 
willing  to  stand  the  deafness  as  they  were  free  from  the  pain, 
and  they  perforated  in  forty-eight  hours.    These  cases  healed 
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with  a  distinct  round  defect  in  the  drum  membrane,  closed 
with  thin  scar  tissue,  which  is  more  easily  moved  with  the 
pneumatic  speculum  than  the  remainder  of  the  drum  mem- 
brane. He  felt  that  such  injury  to  the  drum  membrane  caused 
a  loss  of  hearing-,  and  so  he  had  ceased  to  treat  acute  otitis 
media  by  this  method. 

As  to  the  comparison  of  his  method  of  examination  and 
that  of  Dr.  Holmes,  as  suggested  by  Dr.  Harris,  none  was  to 
be  made,  each  being  supplementary  to  the  other.  It  is  quite 
important  in  many  instances  to  look  into  the  fossa  of  Rosen- 
miiller  with  the  saipingoscope,  but  until  one  has  used  the  direct 
speculum  it  is  difficult  to  realize  what  a  place  this  fossa  is. 
Sometimes  it  appears  as  a  mere  slit  with  reflected  light,  but 
when  the  direct  speculum  is  put  in,  it  is  found  to  be  quite  deep. 
The  treatment  of  the  fossa  of  Rosenmiiller  is  quite  simple,  and 
is  carried  out  with  the  speculum. 

The  objection  on  the  part  of  the  patients  to  the  speculum  is 
of  no  consequence.  They  say  that  it  does  not  hurt,  but  is  dis- 
agreeable on  account  of  the  gagging.  One  patient,  a  young 
man,  who  fainted  the  first  time  the  speaker  tried  to  pass  the 
eustachian  catheter  through  the  nose,  after  a  few  trials  per- 
mitted him  to  pass  the  direct  speculum  without  cocain. 

Dr.  Holmes^  in  closing  the  discussion,  said  Dr.  Yankauer's 
statement  about  not  being  able  to  see  the  fossa  of  Rosenmiiller 
was  true  of  the  pharyngoscope,  but  not  of  the  speaker's  instru- 
ment. The  fossa  can  be  seen  in  its  norrjial  condition,  and  can 
be  operated  upon  when  necessary. 

He  said  the  saipingoscope  of  Balentyne  was  one  effort  in 
the  right  direction,  but  it  was  not  neatly  designed.  Patients 
do  not  object  to  the  introduction  and  manipulation  of  the 
nasopharyngoscope.  He  used  it  in  a  child  two  and  a  half 
years  old.  Children  do  object  to  the  light,  so  that  it  is  better 
to  introduce  the  instrument  before  lighting  it. 

In  his  first  fifty  cases  he  had  found  one  growth  in  the  tube. 
He  removed  it  and  presented  it  at  the  Boston  meeting  of  this 
society,  and  he  had  seen  but  one  growth  in  the  tube  since.  In 
this  series  of  almost  1,000  cases  this  would  be  two-tenths  per 
cent.  These  statistics  were  not  convincing,  and  he  simply 
gave  them  as  he  found  them. 

In  treating  the  tube  by  this  method  there  is  no  staining 
with  blood,  as  in  the  old  method  of  treating  the  tube  blindly. 
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The  secret  of  success  with  this  method  is  the  avoidance  of 
traumatism  to  the  tube.  •  The  instrument  enables  one  to  treat 
the  tube  easily,  unless  there  is  deflection  sufficient  to  require 
nasal  operation. 

XIX.     (c)  A  Report  of  Twelve  Cases  Operated  Upon  by  the  Yankauer 
Method  for  Closure  of  the  Eustachian  Tube. 

Dr.  Samuel  McCullach.  Xew  York,  discussed  the  ad- 
vantages of  this  operation,  the  class  of  cases  to  which  it  is 
applicable,  and  the  method  of  anesthesia  employed,  and  briefly 
reviewed  the  histories  of  the  twelve  cases  treated  by  him 
according  to  this  method. 

The  cases  were  of  two  classes — those  in  which  a  radical 
operation  had  been  performed,  and  those  in  which  no  operative 
treatment  had  been  undertaken.  Of  the  two  cases  in  the  first 
class,  one  was  cured  and  one  improved.  Of  the  nine  remain- 
ing cases,  three  were  cured,  five  were  improved,  and  one  was 
classed  as  unimproved,  the  patient  having  passed  from  obser\'- 
ation. 

This  gave  33  per  cent  cured,  ^6  per  cent  improved,  and  11 
per  cent  not  improved.  Of  the  three  cases  cured  in  the  second 
class  of  cases,  the  time  elapsing  between  the  operation  and 
cessation  of  the  discharge  was.  six  weeks,  four  weeks,  and  six 
weeks.  Of  both  classes,  36  per  cent  were  cured,  55  per  cent 
improved,  and  9  per  cent  not  improved.  Eliminating  the  case 
that  was  lost  sight  of,  40  per  cent  were  cured,  and  60  per  cent 
improved.  In  the  cases  noted  as  improved,  all  so  classed  have 
expressed  their  satisfaction  at  the  results  of  the  operation. 

Conclusions  could  not  be  drawn  from  so  limited  a  number 
of  cases,  but  the  results  obtained  had  convinced  the  reader  of 
the  paper  that  the  method  is  a  valuable  and  simple  procedure, 
which  eliminates  the  necessity  for  radical  operation  in  a  cer- 
tain percentage  of  cases. 

DISCUSSIOX. 

Dr.  Sidney  Yankauer,  X'ew  York,  wished  to  emphasize 
certain  points  with  reference  to  the  indications  for  this  opera- 
tion. Consideration  of  the  patholog\'  of  chronic  suppuration 
would  lead  to  a  realization  of  the  fact  that  all  cases  originate 
in  diseases  of  the  nasopharynx,  and  that  where  the  disease  has 
existed  as  long  as  in  many  of  the  cases  just  reported,  various 
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pathologic  changes  have  taken  place  in  the  middle  ear  and 
mastoid  cells.  Some  of  these  changes  are  verv  slight,  while 
in  others  they  are  of  greater  severit}^ ;  that  there  may  be  slight 
changes  in  the  ear,  necrosis  in  the  attic,  disease  of  the  mastoid 
cells,  collections  of  pus  around  the  sinus  or  in  the  subdural 
space,  etc. 

In  order  to  cure  chronic  suppuration  two  surgical  factors  are 
necessary:  first,  to  drain  the  purulent  area,  and  second,  to 
prevent  reinfection.  Reinfection  taking  place  through  the  naso- 
pharynx must  be  prevented  by  preventing  the  entrance  of  the 
germs  through  this  region.  This  may  be  accomplished  in  various 
ways.  An  autogenous  vaccine  may  be  used ;  if  properly  made 
and  employed,  th's  will  destroy  the  kind  of  germs  from  which 
it  is  made  wherever  they  may  exist  in  the  body.  But  there  is 
no  way  of  knowing  that  a  new  infection  will  not  arise.  The 
only  way  to  prevent  such  a  contingency  is  to  close  the  eusta- 
chian tube.  The  necessity  of  closing  the  tube  in  this  class  of 
cases  is  shown  by  the  improvement  which  follows  this  pro- 
cedure. When  the  radical  operation  is  done  the  tube  can  be 
easily  reached.  Just  as  in  the  radical  operation  it  is  necessary 
to  close  the  tube  in  order  to  secure  healing  of  the  parts,  so  it 
is  in  other  cases.  In  all  the  minor  operative  procedures  which 
can  be  carried  out  through  the  canal,  success  will  result  if  the 
tube  is  closed.  Whatever  the  form  of  treatment  the  closure  of 
the  eustachian  tube  is  a  necessity.  This  should  be  the  first 
thing  to  be  done.  His  own  experience  has  shown  that  a  cer- 
tain number  of  cases  will  be  cured  by  simple  operations  on  the 
middle  ear,  others  will  ahvays  require  radical  procedure. 

Dr.  McCullagh  had  not  succeeded  in  inverting  the  tube ; 
that  is  not  necessan-.  The  speaker  had  failed  to  accomplish 
this  in  a  majority  of  cases.  In  doing  this  large  curettes  should 
be  used  first,  to  be  followed  by  the  use  of  smaller  curettes  for 
cleaning  out  the  angles. 

Dr.  Norton  L.  Wilson,  Elizabeth,  had  had  several  cases 
cured  by  this  operation,  two  of  which  he  desired  to  report. 
The  first  had  been  under  observation  for  over  two  years.  The 
Heath  oi>eration  was  performed,  without  improvement ;  auto- 
genous vaccine  was  employed  for  three  months,  and  still  the 
suppuration  continued.  .A.fter  the  Yankauer  operation  a  per- 
manent cure  resulted.  In  the  second  case  the  ear  had  been 
discharging'  for  years.     This   was  checked  by  the  operation 
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under  discussion.  Hearing  was  diminished,  and  the  patient, 
who  was  neurasthenic,  constantly  complained  of  a  sense  of 
fullness  in  her  ear.  for  relief  of  which  she  made  insistent  de- 
mand. 

Dr.  S.  J.  KoPETZKV.  Xew  York,  said  the  technic  of  the 
operation  is  very  simple  and  easily  performed.  He  has  em- 
ployed the  method  in  nine  cases,  only  one  of  which  was  cured. 
In  two  others  the  results  were  doubtful,  because  although  they 
became  "dry."  the  result  was  not  free  from  suspicious  circum- 
>tances  in  tliat  they  all  had  had  previous  periods  of  varying 
duration,  during  which  they  had  been  "dry."  In  six  other 
cases  there  was  no  effect  noted  from  the  Yankauer  operation. 
It  was  only  fair,  however,  to  add  that  these  six  cases  liad  been 
selected  cases  in  which  no  cure  was  to  have  been  expected  by 
anything  ^hort  of  the  radical  mastoid  operation.  They  were 
submitted  to  this  operation  (the  Yankauer)  because  they  came 
within  the  range  of  indications  foi  it  as  laid  by  Dr.  Yankauer 
last  year,  v.hich  the  speaker  then  thought  were  far  too  sweep- 
ing. 

The  speaker  thought  that  Dr.  Duel  had  struck  the  true  key- 
note in  his  discussion  yesterday,  when  he  intimated  that  all 
these  procedures  have  individual  value  in  given  cases,  and  one 
is  not  a  substitute  for  the  other.  The  Yankauer  operation  is 
not  a  substitute  for  the  radical  mastoid  operation,  although 
from  the  reports  given  this  morning,  where  ossicles  were  re- 
moved, the  tympanum  curetted,  and  the  eustachian  tube  closed, 
the  speaker  failed  to  see  wherein  the  Yankauer  operation  as 
now  advocated  left  the  patient  in  any  different  status  than  he 
would  be  were  a  limited  Stacke  operation  performed,  leaving 
out  of  account  the  mechanics  of  the  two  procedures. 

It  was  interesting  to  listen  to  Dr.  Yankauer's  advocacy  of 
closing  the  tube,  and  Dr.  Holmes'  of  keeping  the  tube  open, 
in  similar  groups  of  cases,  and  both  reporting  cures.  From 
a  theoretical  point  of  view  it  would  seem  that  where  the  tube 
is  kept  open  and  the  case  cured,  that  one  had  succeeded  in 
more  nearly  approximating  the  normal  physiologic  condition 
of  the  ear. 

Dr.  Frank  Allport,  Chicago,  considered  the  Yankauer 
procedure  another  effort  to  evade  the  performance  of  the 
radical  mastoid  operation.  He  desired  to  commend  any  pro- 
cedure which  held  out  the  hope  of  avoiding  this  operation, 
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but  so  far  such  efforts  liave  been  unavailing.  Several  opera- 
tions have  held  out  hope  along  these  lines,  but  so  far  experi- 
ence and  time  have  demonstrated  their  uselessness.  None  of 
us  will  ever  forget  the  extravagant  praises  which  were  sung 
for  the  ossiculectomy  operation.  3*Iost  of  us  have  tried  it, 
and  I  presume  that  all  of  us  have  been  bitterly  disappointed, 
inasmuch  as  most  of  these  operations  have  returned  to  the 
surgeon  for  the  performance  of  the  radical  mastoid  operation. 
Then  the  Heath  procedure,  known  by  its  various  names,  which 
is  in  reality  only  a  modification  of  the  Schwartze  operation, 
had  its  strong  advocates,  and  has  some  advocates  even  now ; 
but  certainly  it  must  be  admitted  that  at  least  outside  of  Dr. 
Heath's  hospital,  this  operation  has  fallen  very  far  short  of 
giving  the  satisfaction  which  was  hoped  for  it.  Most  of 
these  cases  have  likewise  returned  for  the  radical  mastoid 
operation.  Now  we  have  the  Yankauer  operation  presented 
to  us,  and  we  do  not  as  yet  know  what  the  consensus  of 
opinion  will  be  after  the  lapse  of  a  year  or  two.  At  all  events 
it  should  be  tried  by  thost  who  are  willing  to  experiment  in 
new  and  untried  procedures,  and  after  a  while  the  Yankauer 
operation  v/ill  find  its  proper  niche,  and  we  will  no  longer 
have  to  question  as  to  its  wisdom  and  usefulness.  Only  time, 
experience  and  honest  trial  can  determine  the  rightful  position 
of  this  operation.  Personally,  however,  the  speaker  is  will- 
ing to  venture  the  opinion  that  it  will  be  only  in  an  extremely 
few  cases  where  this  operation  will  be  shown  to  be  a  suitable 
substitute  for  the  radical  mastoid  operation.  Dr.  Yankauer 
has  freely  admitted  that  many  cases  are  not  cured  by  his 
metliod  and  that  a  certain  percentage  still  have  a  discharge ; 
and  the  speaker  feels  that  as  long  as  there  is  any  discharge 
whatever,  something  is  wrong,  and  if  this  discharge  persists 
that  the  patient  will  probably  have  to  submit  ultimately  to  a 
radical  mastoid  operation.  Dr.  AlcCullagh  stated  that  many 
cases  will  not  be  cured  by  the  closure  of  the  tube  alone,  but 
that  in  addition  to  this  an  ossiculectomy  has  to  be  performed. 
The  speaker  would  therefore  like  to  ask  Dr.  McCullagh  how 
mucli  advantage  in  such  cases  the  method  under  discussion 
possessed  over  the  Heath  or  the  modified  Schwartze  opera- 
tion ?  There  is  no  danger  in  the  Heath  or  the  modified 
Schwartze  operation,  and  if  the  case  gets  along  well  the  ossi- 
cles are  not  removed  and  the  hearing  is  conserved.     Where 
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it  is  necessary  to  remove  the  ossicles,  it  would  seem  as  if  the 
Heath  or  the  modified  Schwartze  operation  would  be  better 
than  the  ^'ankauer  procedure,  plus  the  removal'  of  the  ossicles. 

All  of  these  operations  undoubtedly  do  some  good,  but, 
after  all,  in  the  light  of  our  present  knowledge,  the  radical 
ma-toid  operation,  prof)eriy  performed,  is  the  only  bulwark 
upo:i  which  we  can  confidently  rest. 

Dr.  McCullagh,  in  closing  the  discussion,  referred  to  Dr. 
Kopetzky's  remark  concerning  the  facilitating  of  a  cure  by 
keeping  the  tube  open,  as  suggested  by  Dr.  Holmes,  and  said 
he  did  not  consider  that  a  drum  membrane  with  a  perforation 
approaches  the  normal. 

Replying  to  Dr.  AUport,  he  reiterated  the  statement  made 
in  his  paper,  that  the  method  under  discussion  saves  a  per- 
centage of  cases  from  the  radical  mastoid  operation.  What 
that  percentage  is  he  could  not  say,  but  no  matter  what  it  is, 
it  is  a  gain  in  the  conservative  surgery  of  this  condition.  The 
operation  is  so  slight^  that  it  is  really  not  an  operation  from 
the  patient's  point  of  view.  In  the  event  of  failure,  the  rad- 
ical operation  can  be  employed. 

The  operation  is  intended  for  chronic  cases,  where  the 
ossicles  are  more  or  less  disturbed,  and  where  they  have  no 
effect  at  all  upon  the  hearing.  The  object  of  removing  the 
ossicles  is  solely  for  the  purpose  of  getting  freer  drainage  and 
obtaining  surgical  cleanliness  in  the  cavit}-. 

XX.     (d)  The  Medicoeducational  Problem  of  the  Deaf  Child. 

Dr.  G.  Hudson-Makuex,  Philadelphia.  The  problem  of 
the  deaf  child  has  engaged  the  attention  of  physicians  and 
teachers  for  more  than  two  hundred  years,  and  we  are  only 
now  approaching  a  satisfactory  solution  of  it.  In  the  work- 
ing out  of  the  problem  and  in  the  practical  appHcation  of  the 
theories  which  have  been  advanced,  the  combined  efforts  of 
the  physician  and  teacher  are  necessary  because  of  the  many 
^pathologic,  physiologic,  psychologic  and  pedagogic  points  in- 
volved. The  physician  is  not  sufficiently  pedagogic,  and  the 
teacher  can  scarcely  be  supposed  to  have  the  requisite  knowl- 
edge of  the  other  related  sciences,  to  enable  him  to  prosecute 
this  work  alone. 

Deaf  children  differ  among  themselves  as  normal  children 
differ,  and  each  one  presents  a  distinct  individual  problem. 
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It  is  the  function  of  the  physician  to  prevent  deafness,  and 
faihng  in  this  to  cure  or  ameliorate  it;  and  it  is  the  function 
of  the  teacher  to  prevent  the  natural  result  of  deafness,  which 
is  mutism. 

Deafness  should  be  carefully  distinguished  from  mere  hard- 
ness of  hearing  with  its  many  peculiar  and  interesting  phases. 
Deafness  may  be  quite  incurable,  but  many  forms  of  hardness 
of  hearing  are  susceptible  to  treatment,  and  subject,  if  not  to 
cure,  to  at  least  marked  improvement. 

Hardness  of  hearing  for  speech  is  often  the  result  of  de- 
fective cerebral  conditions,  which  may  be  improved  by  edu- 
cation. 

Some  of  the  many  forms  of  defects  of  speech  found  in 
children  with  apparently  normal  hearing  are  often  due  either 
to  a  hardness  of  hearing  for  speech  sounds,  or  to  what  has 
been  called  mental  deafness :  a  condition  resulting  in  a  slight 
perversion  of  the  cerebral  faculties,  which  sometimes  inter- 
feres with  the  interpretation  of  speech  sounds.  Children 
having  such  defects  of  speech  can  best  be  trained  by  teachers 
of  the  deaf,  although,  of  course,  they  should  be  placed  in 
classes  by  themselves. 

XXI.     (e)  The  Practical  Value  of  Lip  Reading. 

Dr.  Max  A.  Goldstein,  St.  Louis.  Lip  reading  is  not  a 
recently  developed  aid  to  the  deaf,  nor  is  it  a  new  system  of 
special  instruction.  The  evolution  of  lip  reading  as  a  sys- 
tematic training,  arranged  on  scientific  and  phonetic  princi- 
ple^, is  of  more  recent  origin,  and  in  its  present  stage  of  de- 
velopment offers  to  the  deaf  and  the  partially  deaf,  oppor- 
tunities for  social  intercourse  which  may  largely  compensate 
for  impairment  or  loss  of  such  an  important  sense  organ  as 
the  ear. 

There  are  two  classes  of  the  deaf  to  whom  this  course  of 
special  training  is  applicable :  the  first  comprises  all  types  of 
the  congenital  deaf  who  have  never  heard  the  sound  of  the 
human  voice,  and  the  large  group  of  cases  in  which  total 
deafness  has  developed  before  the  eighth  year,  or  where  the 
acquisition  of  speech  and  language  has  been  forgotten. 

The  importance  to  the  otologist,  as  well  as  to  the  incurably 
deaf  patient,  of  a  knowledge  of  the  art  of  lip  reading  or  speech 
reading  requires  no  discussion.     To  the  partial  or  incurable 


SOCIETV    PROCKEDIXGS.  949 

deaf  the  acquisition  of  lip  reading  is  a  manifold  blessing^.  To 
the  otologist  it  offers  a  consolation  for  his  inability  and  impo- 
tency  to  cope  with  certain  fonns  of  aural  pathology,  and  it 
places  him  in  a  position  to  restore  the  peace  of  mind  and  to 
instil  new  hope  in  liis  deaf  patient. 

There  is  a  vast  difference  in  the  acquisition  and  perfection 
of  the  science  of  lip  reading  by  the  congenitally  deaf  pupil  on 
the  one  hand  and  that  of  the  pupil  with  acquired  deafness 
on  the  other. 

The  difficulties  of  acquiring  a  practical  working  knowledge 
of  lip  reading  have  been  overestimated.  Age  is  no  handicap 
to  the  acquirement  of  proficiency  in  lip  reading,  if  good  sight, 
a  fair  degree  of  intelligence  and  an  ordinary  vocabulary  of 
-ix)ken  language  are  the  assets  of  the  pupil. 

The  case  was  cited  of  a  profoundly  deaf  young  woman 
who.  in  less  than  two  year^.  had  become  equally  familiar  with 
German.  French  and  English.  The  need  for  experienced 
teachers  was  emphasized.  The  otologists  should  be  able  to 
answer  the  question.  "Where  may  I  obtain  such  instruction?" 
To  complete  the  paper  the  author  added  a  list  of  special  nor- 
ma) schools  and  private  instructors  where  such  training  is 
offered  to  intelligent,  active,  patient,  observant  men  and 
women  to  perfect  themselves  as  teachers  of  the  deaf. 

The  principles  of  lip  reading  may  be  mastered  in  compara- 
tively few  months,  but  the  practical  value  of  this  art  will  per- 
haps be  appreciated  only  after  proficiency  is  attained  by  con- 
siderable practice.  A  pupil  of  average  intelligence  and  alert- 
ness may  master  the  principles  of  lip  reading  in  from  five  to 
six  months,  taking  two  hour-lessons  each  week.  Add  to  this 
one  year  of  daily  practice  for  accuracy  and  speed,  and  the 
time  of  pupil  service  is  completed. 

In  an  endeavor  to  cooperate  in  an  endeavor  to  plan  a  gen- 
eral movement  for  the  education  of  the  public  to  the  value  of 
lip  reading  as  a  system  of  instruction  for  the  deaf  and  par- 
tially deaf,  the  attention  of  the  medical  profession  was  direct- 
ed to  the  opportunities  and  resources  which  a  knowledge  of 
lip  reading  may  afford  this  class  of  people ;  the  specially  qual- 
ified teachers  to  the  worthy  cause  in  which  they  may  be  en- 
listed; the  otologists  for  the  boon  which  they  may  confer  on 
that  large  class  of  the  deaf  heretofore  so  seriously  handicapped 
in  carrying  out  their  social  and  economic  functions.     All  who 
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may  be  interested  in  this  work  should  realize  that  there  is  no 
effort  in  the  wide  realm  of  education  more  heroic  or  more 
charitable  than  the  emancipation  of  the  deaf. 

DISCUSSION. 

Prof.  John  Button  Wright  said :  I  have  listened  with 
great  interest  to  the  two  valuable  papers  that  have  just  been 
read.  I  was  delighted  with  Dr.  Alakuen's  little  patient  and 
congratulate  him  upon  what  he  has  been  able  to  do  for  her. 
He  spoke  of  his  observation  that  during  the  last  year  she  had 
begun  to  notice  sounds  to  which  she  had  formerly  appeared 
to  be  wholly  deaf.  That  is  a  very  common  occurrence  with 
my  own  pupils  who  have,  like  Dr.  Makuen's  patient,  some 
slight  power  of  sound  perception.  The  persistent  training 
which  they  receive  in  the  use  of  this  slight  hearing,  which 
can  be  somewhat  accurately  described  by  the  term  "latent." 
fixes  their  attention  upon  the  impressions  that  are  received 
through  it.  and  gives  a  significance  to  sounds  that  had  always 
reached  them  perhaps,  but  had  been  ignored  because  they 
brought  no  help  or  information.  In  the  last  analysis  we  hear 
with  our  brains,  and  it  is  a  matter  of  common  observation 
that  when  our  attention  is  occupied  we  actually  do  not  hear 
sounds  about  u?  that  are  foreign  to  our  thoughts,  but  ignore 
them  as  valueless.  We  frequently  say  of  these  children,  "How 
much  more  they  hear!"  Whereas  in  all  probability  the  actual 
power  of  sound  perception  has  not  increased,  but  the  brain 
has  been  trained  to  discriminate  and  interpret  the  sounds,  with 
the  result  that  ideas  are  generated. 

I  most  heartily  endorse  the  strong  paper  read  by  Dr.  Gold- 
stein, and  feel  sure  that  much  benefit  will  come  to  the  deaf 
through  the  increased  interest  which  otologists  are  showing  in 
the  educational  phase  of  their  treatment. 

The  acquisition  of  the  ability  to  interpret  speech  by  the 
visible  movements  involved  in  it,  with  little  or  no  aid  from 
the  ear.  is  surrounded  with  much  the  same  difficulties  as  the 
acquisition  of  any  other  intellectual  accomplishment.  If  a 
profoundly  deaf  person  will  put  forth  the  .same  amount  of 
effort,  and  spend  the  same  amount  of  time  in  the  study  and 
practice  of  the  art  of  lip  reading  that  even  an  ordinary  player 
on  the  piano  must  expend  in  order  to  acquire  a  very  mod- 
erate degree  of  proficiency  in  musical  expression  and  com- 
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prehension,  he,  or  she,  will  reap  a  much  greater  reward  of 
personal  satisfaction  and  comfort  than  the  pianist  secures. 
I  believe  that  while  there  may  be  some  persons  who  cannot 
acquire  even  a  moderate  skill  in  music,  there  is  no  one  who 
cannot  acquire  a  most  useful  amount  of  skill  in  lip  reading. 
rUit.  just  as  there  are  natural  musicians,  so  there  are  natural 
lip  readers.  Some  attain  it  almost  without  conscious  effort, 
and  wholly  without  instruction.  To  others  it  comes  slowly 
and  laboriously.  The  best  lip  readers  are  entirely  ignorant 
of  the  technic  of  lip  reading  and  the  laws  of  phonetic  analysis 
upon  which  it  is  based.  But  there  are  other  minds  that  do 
not  seem  able  to  grasp  it  intuitively,  and  so  must  have  the 
anatomic  structure  laid  bare  and  explained  before  they  com- 
prehend the  significance  of  the  visible  forms.  As  it  is  a 
purely  intellectual  process,  involving  practically  no  muscular 
activity,  the  psychology  of  it  enters  largely  into  the  problem. 
For  this  reason  a  cut  and  dried  system  of  instruction  in  lip» 
reading  is  perhaps  less  applicable  to  all  cases  than  fixed 
methods  of  instruction  in  most  other  useful  arts.  For  exam- 
ple, in  the  case  of  one  individual,  the  introduction  at  the  be- 
ginning of  his  instruction  of  a  systematic  analysis  of  the 
phonetic  elements  of  language  from  a  standpoint  of  visibility 
and  resemblance,  may  ruin  the  chances  of  final  success  of 
the  pupil,  while  to  another  mind  it  is  a  necessary  preliminary. 
In  general,  my  own  obserA'ation  has  been  that  the  technic  of 
the  art  should  be  taught  last,  and  the  earliest  efforts  should 
be  aimed  at  the  establishment  of  the  proper  habits  of  thought 
and  mental  attitude  toward  spoken  language. 

While  it  is  perfectly  true,  as  Dr.  Goldstein  has  said,  that 
the  obstacles  to  success  in  lip  reading  have  been  sometimes 
exaggerated,  and  candidates  have  been  unduly  discouraged 
from  undertaking  the  work,  it  is  also  true  that  people  have 
sometimes  been  led  to  expect  too  much.  Owing  to  the  abso- 
lute difference  in  the  construction  and  operation  of  the  eye 
and  ear,  they  cannot  be  wholly  interchangeable  in  the  per- 
formance of  their  functions.  Owing  to  the  fact  that  the  eye 
must  be  consciously  focussed  upon  the  source  of  the  impres- 
sions transmitted  by  it  to  the  brain,  it  is  impossible  for  a  lip 
reader  to  follow  a  rapidly  shifting  conversation  in  a  group 
of  people  when  there  is  no  telling  the  point  from  which  the 
next  remark  may  come.     For  the  same  reason,  owing  to  the 
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conditions  of  light  and  movement  at  the  theater,  and  to  a 
somewhat  less  degree  at  church  and  lectures,  it  is  impossible, 
ordinarily,  for  even  an  expert  lip  reader  to  get  more  than  an 
occasional  phrase  or  sentence.  But  by  far  the  greater  part 
of  the  intercourse  of  life  is  or  can  be  individual  and  face  to 
face,  and  here  lip  reading  reaches  its  maximum  efificiency. 

Dr.  Goldstein  has  touched  upon  a  vital  point  in  his  refer- 
ence to  the  need  of  teachers  of  lip  reading  scattered  through- 
out the  country,  and  I  most  earnestly  urge  upon  your  atten- 
tion his  very  practical  suggestion  of  a  way  of  supplying  this 
need.  He  urges  otologists  in  various  parts  of  the  country 
to  search  out  promising  persons  and  induce  them  to  go  to 
some  training  class  and  fit  themselves  to  teach  lip  reading. 
My  more  than  twenty  years  of  service  along  this  line  has 
convinced  me  that  at  present  no  single  place  of  training  pos- 
sesses all  that  is  of  value.  I  believe  that  there  should  be  such 
a  center,  and  I  believe  that  this  organization  could  be  instru- 
mental in  creating  that  center.  I  very  much  wish  that  your 
society  might  choose  some  bright,  wideawake  young  physician. 
])hysically  and  mentally  adapted  to  the  teaching  of  lip  reading, 
and  induce  him  to  enter  upon  this  task,  by  going  to  the  foun- 
tainheads  of  information  on  the  subject,  both  in  this  country 
and  in  Europe,  with  the  understanding  that  when  he  had  gath- 
ered all  that  is  worthy  of  adoption  he  should  establish  him- 
self in  some  centrally  located  city,  where,  under  the  patron- 
age and  with  the  endorsement  of  this  powerful  organization, 
he  could  become  the  nucleus  of  a  school  exclusively  devoted 
to  the  trainmg  of  teachers  of  lip  reading  in  whom  the  medical 
])rofession  could  repose  the  greatest  confidence.  It  would  be 
perfectly  feasible  for  the  members  of  this  society  to  send  him 
an  adequate  number  of  students  for  training,  each  of  whom 
would  pay  a  reasonable  amount  for  the  course,  and  on  their 
return  to  their  respective  communities  you  gentlemen  would 
easily  be  able  to  supply  them  with  a  satisfactory  number  of 
pupils. 

It  would  give  me  pleasure  to  cooperate  with  a  committee 
of  your  society,  and  to  examine  and  test,  in  the  light  of  my 
knowledge  of  the  requirements,  any  young  men  that  the  com- 
mittee might  have  under  consideration  for  the  task,  and  share 
in  the  planning  of  the  course  of  preparation  for  the  work.  I 
1)elicve  that  through  the  co-operation  of  your  society  an  insti- 
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tution  couid  be  establisheti  that  would  gradually  come  to  be 
of  great  usefulness  and  importance.  I  hope  that  you  will 
either  appoint  a  committee  or  instruct  the  present  existing 
committee  to  consider  the  feasibility  of  this  suggestion  and 
report  at  some  early  sectional  meeting. 

If  this  report  should  be  favorable,  you  could  then  give  the 
matter  such  publicity  as  would  bring  applicants  for  the  work, 
from  whom  you  could  choose  the  one  that  seemed  best  fitted 
to  imdertake  it.  The  members  of  the  society  would  nat- 
urally reser\'e  to  themselves  the  privilege  of  nominating  can- 
didates for  the  training,  and  the  institution  might  be  known 
as  "The  Trilogical  Training  School  for  Teachers  of  Lip 
Reading." 

Dr.  B.  R.  Shurley,  Detroit,  heartily  approved  of  the  pres- 
entation of  this  subject  before  the  society  at  this  time,  and  of 
the  spreading  of  information  to  the  profession  at  large  con- 
cerning this  important  problem.  As  the  internist  has  busied 
liimself  with  the  problems  of  tuberculosis,  and  the  ophthal- 
mologist with  that  of  ophthalmia  neonatorum,  so  the  otologist 
should  devote  his  attention  to  the  question  of  the  deaf  mute. 
The  society  and  other  similar  organizations  could  accomplish 
an  enormous  amount  of  good  by  the  dissemination  of  knowl- 
edge concerning  the  care  and  development  of  deafmutes. 
Of  the  schools  for  the  teaching  of  the  deaf  in  the  United 
States,  only  four  are  located  in  the  West,  and  none  in  the 
South.  Practically  all  deafmutes  could  be  taught  by  the  oral 
method,  yet  only  about  tv.ent>'  per  cent  of  them  receive  such 
instruction  at  the  present  time. 

The  value  of  lip  reading  in  cases  of  otosclerosis  is  not  duly 
appreciated.  Many  such  cases  leave  the  otologist  with  prac- 
lically  all  hope  gone.  This  should  not  be  so:  the  otologist 
should  be  able  to  give  some  hope  of  instruction  which  would 
lead  such  patients  to  greater  usefulness.  The  problem  of 
teaching  the  deaf  in  the  large  cities  should  be  developed  thor- 
•.ighly.  One  method  of  disseminating  knowledge  on  this 
nibject  is  through  the  state  medical  societies.  Papers  em- 
bodying the  essential  facts  and  the  most  progressive  ideas  on 
the  subject  would  accomplish  a  great  deal. 

Dr.  MakuEx,  in  closing  the  discussion,  expressed  heartv 
sympathy  with  the  motion  just  passed,  and  also  with  the  re- 
marks embodied  in  Dr.  Goldstein's  paper.     He  was  looking 


954  AMERICAX   L.,    R.    AND   O.    SOCIETY. 

forward,  however,  to  a  broader  work  than  that  suggested,  a 
movement  which  would  inchide  defects  of  speech.  He  con- 
sidered it  of  great  importance  to  correct  defects  of  speech,  of 
which  deafness  is  one  of  the  causes.  He  w'ould  like  to  see  a 
training  school  started  for  the  training  of  teachers  for  the  cor- 
rection of  defects  of  speech,  including  the  training  of  the 
deaf  and  lip  reading. 

Dr.  Goldstein,  in  closing  the  discussion,  emphasized  the 
fact  that  this  work  is  as  much  the  duty  of  every  member  of 
this  society  and  of  all  otolaryngologists  as  it  is  of  the  few 
who  have  given  up  more  or  less  of  their  time  to  it. 
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Stated  ^fccting.  January  24,  jqii. 

James  F.  McKerxox,  M.  D.,  in  the  Chair. 

Dr.  Emil  Gruenixg  read  the  following 

in  Memoriam,  in  Honor  of  Dr.  Chariet  J.  Kipp, 

of  Newark,  X.  J. : 

Dr.  Charles  J.  Kipp  died  of  pneumonia,  after  a  brief  illness, 
on  January  13,  1911. 

Dr.  Kipp  was  born  in  Hanover,  German}.  October  22, 
1838.  He  came  to  the  United  States  at  the  age  of  sixteen, 
and  was  graduated  from  the  College  of  Physicians  and  Sur- 
geons. Xew  York  City,  in  the  class  of  1861.  Shortly  after 
his  graduation  he  joined  the  army  as  assistant  surgeon,  and 
ser\ed  throughout  the  war.  In  1864  he  was  promoted,  with 
the  brevet  rank  of  lieutenant  colonel.  He  resigned  from  the 
army  in  1868,  and  devoted  himself  to  the  practice  of  diseases 
of  the  eye  and  ear.  Settling  in  Newark,  he  attended  the  Out- 
Door  Department  for  eye  and  ear  diseases  at  St.  Michaels 
Hospital.  Later  he  founded  the  Newark  Eye  and  Ear  Infirm- 
ary, where  he  filled  an  active  position  until  his  death. 

Though  living  at  a  distance,  he  regularly  attended  the 
meetings  of  this  society,  and  took  an  active  part  in  its  pro- 
ceedings. 

His  sterling  qualities  and  painstaking  care  have  endeared 
him  to  the  community  at  large. 

The  medical  profession  bestowed  upon  him  the  highest  hon- 
ors. He  was  at  one  time  president  of  the  Medical  Society  of 
the  State  of  New  York,  he  was  one  of  the  vice-presidents  of 
the  American  Medical  Association,  and  from  1897  to  1898  he 
was  president  of  the  American  Ophthalmological  Society. 
One  year  later  he  was  president  of  the  American  Otological 
Society. 

His  contributions  to  medical  literature  were  numerous  and 
valuable.    He  was  the  first  to  observe  that  otitic  thrombosis  of 
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the  lateral  sinus  was  frequently  accompanied  by  optic  neuritis. 

The  society  loses  in  the  death  of  Dr.  Kipp  one  of  its  charter 
members,  one  of  its  staunch  friends,  and  an  experienced  and 
indefatigable  worker. 

In  commemoration  of  his  useful  life  this  record  is  spread 
upon  the  minutes  of  the  society. 

Dr.  Philip  D.  Kerrison  presented  a  case  of 

Labyrinthine  Fistula 

with  gradual  recovery  from  a  circumscribed  suppurative 
labyrinthitis.  The  patient,  a  woman  35  years  of  age,  had 
suffered  from  left  chronic  middle  ear  suppuration  of  many 
years'  duration.  When  she  first  came  under  observation  two 
months  ago,  the  condition  of  the  left  ear  was  as  follows: 
Left  membrana  intensa  and  Schrapnel's  membrane  were  prac- 
ticallv  destroyed ;  inner  wall  of  tympanum  partially  covered 
by  epidermis ;  hearing  very  markedly  impaired ;  caloric  re- 
action absolutely  negative.  Under  careful  cleansing  treatment 
the  hearing  has  gradually  improved  and  the  caloric  reaction 
has  returned  to  practically  normal.  She  gives,  however, 
a  very  positive  response  to  the  fistula  test — i.  e.,  compression 
of  air  in  the  left  meatus  causes  very  marked  rotary  nystagmus 
directed  toward  the  opposite  (right)  side. 

The  case  is  presented  as  a  rather  unusual  picture  of  cir- 
cumscribed labyrinthitis  with  fistula  in  which  apparentlv  the 
membranous  labyrinth  has  practically  recovered  function. 

DISCUSSION'. 

Dr.  Gruenixg  thought  the  case  showed  that  if  the  vestibular 
apparatus  does  not  functionate  one  should  wait.  According 
lo  the  \'ienna  school  this  would  be  a  case  for  immediate 
operation. 

Dr.  Duel  thought  it  possible  to  elicit  the  fistula  symptom 
in  cases  where  there  was  absence  of  the  caloric  reaction  and 
complete  deafness.  The  fistula  test,  as  Dr.  Rae  had  pointed 
(Hit,  was  possible  only  in  the  presence  of  a  functionating  ves- 
tibular nerve.  The  current  passing  over  the  vestibular  appa- 
ratus in  the  fistula  test,  produces  a  single  movement  of  the  eyes 
in    each    direction    from    alternate    compression    and    decom- 
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pression.  whereas  the  current  set  up  by  the  heat  or  coid  of 
the  caloric  test  being  continuous  caused  repeated  vestibular 
movements  in  one  direction  with  oculomotor  recoveries  in 
the  other.  The  fistula  test  could  be  elicited  w-hiie  the  patient 
is  under  an  anesthetic.  The  fistula  symptom  often  remains  for 
some  time  in  cases  where  a  diflFuse  suppurative  labyrinthitis 
is  taking  place,  and  it  is  often  possible  to  get  it  when  the 
caloric  reaction  is  absent. 

This  is  due  to  the  fact  that  strong  pressure  was  capable 
of  producing  a  movement  of  the  iluid  in  the  canals,  where  the 
disease  had  so  altered  the  contents  that  conviction  currents 
would  !pt  be  set  up  by  heat  or  cold,  as  employed  in  the  caloric 
tests. 

Dr.  Duel  said  if  the  radical  operation  is  resorted  to  in  such 
cases,  great  care  should  be  exercised  to  prevent  trauma  of 
tissue.  Radical  operation  with  hammer  and  chisel  might  b\ 
the  necessary  concussion  set  up  diffuse  labyrinthitis.  He 
thought  the  case  a  subject  for  radical  operation  without  undue 
trauma,  and  without  interference  with  the  labyrinth  itself. 

Dr.  Kenefick  said  Xeum.ann  taught  "that  in  cases  of  sup- 
purative labyrinthitis  v.here  the  hearing  disappeared  rapidly 
operation  should  l^e  performed,  but  v.here  theh  hearing  im- 
proved operatiori  should  not  be  resorted  to.  In  Dr.  Kerri son's 
case  the  hearing  improved. 

Dr.  Kerrisox  added  that  Barany  of  \'ienna  had  obser\'ed 
or  collected  the  records  of  a  large  number  of  cases  in  which 
the  fistula  test  had  shown  positive  reactions  and  which  came 
later  to  operation,  and  in  not  one  had  the  fistula  been  found 
absent. 

Pain  Over  the  Mastoid. 

Dr.  Stei  hkx  H.  Lutz  related  the  history  of  a  nurse  at  the 
Brooklyn  Eye  and  Ear  Hospital,  who  for  over  a  year  had  been 
complaining  of  pain  over  the  left  mastoid.  About  a  month  ago 
the  pain  became  very  intense,  and  there  developed  a  temper- 
ature rising  as  high  as  102  degrees  in  the  afternoon  and  eve- 
ning, and  continuing  through  the  night.  There  was  slight 
bulging  of  the  posterior  superior  wall  and  extreme  tenderness 
over  the  tip  of  the  mastoid.  After  about  a  week  with  no  im- 
provement, he  opened  the  mastoid  and  found  a  sclerotic 
mastoid  with  two  small  cells  just  over  the  tip  filled  with  pus. 
There  was  nothing  in  the  antrum.     Because  of  these  findings 
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the  external  wound  was  closed.  In  five  days  the  dressing 
and  sutures  were  removed,  and  four  days  later  the  wound 
was  absolutely  healed.  She  had  pain  for  about  three  days 
more,  and  it  then  disapi>eared.  Apparently  there  was  not 
enough  to  warrant  operation  in  this  case,  and  he  wondered  if 
he  was  justifiable,  in  view  of  the  persistent  temperature,  in 
operating.  The  character  of  the  pus  from  the  cells  was  un- 
known, as  unfortunately  the  smears  were  lost.  The  blood 
count  was  normal. 

DISCUSSIOX. 

Dr.  Dencie  said  there  is  abundant  evidence  to  prove  that 
in  very  mild  otitis  media  the  infection  may  spread  to  and  over 
the  mastoid  cells  and  yet  the  otitis  subside  without  operation. 

Dr.  Duel,  referring  to  the  question  of  blood  counts,  spoke 
of  an  interesting  case  which  had  recently  come  under  his  ob- 
servation at  the  New  York  Polyclinic  Medical  School  and 
Hospital,  which  showed  the  fallacy  of  depending  upon  this 
aid  in  certain  conditions.  The  patient  was  an  Italian  laborer 
upon  whom  he  had  operated  for  mastoiditis,  and  who  returned 
to  the  hospital  with  a  chill  and  high  temperature.  He  was 
kept  in  the  hospital  for  forty-eight  hours,  during  which  time 
he  had  two  or  three  vascillations  of  temperature  from  normal 
to  lO.S  degrees.  A  blood  coimt,  made  on  the  second  day, 
showed  whites  under  eight  thousand,  but  owing  to  the  septic 
appearance  of  the  patient,  and  the  fact  that  he  had  chills  and 
a  septic  temperature,  it  was  decided  to  operate.  The  speaker 
uncovered  the  sinus  and  ligated  the  jugular,  finding  a  clot 
which  extended  down  into  the  bulb.  The  clot  was  not  exam- 
ined. For  four  or  five  days  after  the  operation  there  were 
wide  vascillations  of  temperature  with  all  the  evidences  of 
extension,  perhaps,  to  the  petrosal.  Another  blood  count 
showed  whites  under  eight  thousand.  The  patient  eventually 
recovered.     The  polymorphonuclear  percentage  was   seventy. 

Dr.  Dkxch  held  that  with  a  low  white  blood  count  a  poly- 
morphonuclear count  of  seventy  is  high.  A  negative  differ- 
ential count  in  sinus  thrombosis  was  of  no  value.  The  tem- 
perature, pulse  and  appearance  of  the  patient  were  the  indica- 
tions for  operation.  In  the  presence  of  low  resistance  and  a 
septic  condition,  operation  should  be  resorted  to,  no  matter 
what  the  count  shows. 
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Drainage  of  Labyrinth  With  Hearing  Existing  After  Two  Year*. 

Dr.  E.  B.  Dexch  presented  a  case  of  labyrinthine  disease 
in  which  he  hkd  drained  the  labyrinth  thoroughly  through  the 
horizontal  semicircular  canal.  Contrary  to  expectation,  after 
two  years  the  patient  was  found  to  have  considerable  hearing 
on  the  affected  side,  and  to  react  to  the  turning  test.  The  case 
proved  that  in  a  certain  number  of  instances  draining  the 
labyrinth  does  not  destroy  hearing.  He  took  off  the  vestibular 
end  of  the  horizontal  semicircular  canal  and  then  removed  a 
la^er  of  bone  between  the  oval  and  round  windows.  He 
drained  the  cochlea  but  did  not  destroy  the  modiolus.  The 
patient  was  rotated  with  the  head  erect.  He  had  normal 
reaction  on  the  side  on  which  the  labyrinth  had  been  drained. 

DISCUSSION. 

Dr.  GruEning  held  that  the  patient  certainly  had  a  cochlea, 
as  it  had  been  decided  that  one  cannot  hear  without  it,  and  he 
also  had  a  vestibule. 

Dr.  Duel  said  with  the  vestibule,  cochlea  and  the  horizontal 
semicircular  canal  destroyed  it  was  unthinkable  that  there 
would  be  hearing.  If  there  is  hearing  there  must  be  a  cochlea. 
It  was  impossible  to  preclude  the  possibility  or  probability  of 
hearing  coming  from  the  other  side  without  some  apparatus 
which  would  eliminate  that  in  the  test. 

Dr.  Dexch  said  the  rotation  test  was  quite  independent  of 
the  other  side.  One  labyrinth  was  made  minus  and  the  other 
plus.  The  patient  must  react'  from  the  vestibule  which  is 
being  tested.  With  the  Barany  apparatus  one  might  get 
some  bone  conduction,  and  with  one  ear  plugged  and  the  other 
open,  the  conduction  through  the  eustachian  tube  was  enough 
to  give  hearing.  The  labyrinth  was  absolutely  dead  in  this 
case. 

Dr.  Duel  said  he  had  had  cases  with  complete  loss  of  func- 
tion of  one  labyrinth  in  which  it  was  possible  to  get  a  reac- 
tion (after-nystagmus)  in  the  horizontal  plane  equally  well 
'after  whirling  in  either  direction.  He  considered  it  much 
easier  to  explain  the  fact  that  Dr.  Dench's  patient  had  after- 
nystagmus  nearly  as  much  on  one  side  as  the  other  by  the 
fact  that  it  is  a  compensatory  reaction.  This  would  seem 
more  rational  than  to  record  the  fact  that  a  semicircular  canal 
which  had  been  destroyed  was  now  functionating.    (5ne  might 
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as  well  say  that  a  man  with  one  eye  had  binocular  vision  be- 
cause he  had  compensated  for  his  loss  well  enough  to  judge 
distance  accurately. 

Streptococcus  Capsulatus  in  the  Blood. 

Dr.  J.  E.  Sheppard  continued  the  history  of  a  case  reported 
at  the  November  meeting  of  the  society.  At  the  time  of  that 
report,  November  22,  1910,  the  patient's  blood  showed  the 
streptococcus  capsulatus,  and  when  examined  yesterday  this 
organism  was  still  present  in  the  blood.  The  man  entered  the 
hospital  on  November  2d,  with  a  temperature  of  103.8  degrees. 
He  objected  to  operation  and  was  kept  under  observation. 
When  he  came  in  the  blood  count  showed  thirteen  thousand 
white  cells,  with  seventy-four  per  cent  polymorphonuclear  leu- 
cocytes. The  count  ranged  from  six  to  eighteen  thousand 
whites,  with  from  sixty-four  to  eighty-four  per  cent  poly- 
morphonuclears, for  the  next  three  weeks.  On  November 
4th  and  7th  Widal  reaction  was  negative.  On  the  latter  date 
the  streptococcus  capsulatus  was  found  in  the  blood.  It  was 
found  also  on  the  14th,  18th,  and  21st.  On  November  25lh 
the  report  was  negative,  and  the  patient  was  allowed  to  go 
home.  On  the  29th  he  returned  to  the  hospital  complaining 
of  pain,  swelling,  and  interference  with  motion  in  the  right 
elbow  joint.  This  proved  to  be  due  to  an  abscess  in  which 
was  found  the  streptococcus  capsulatus.  An  abscess  in  the 
right  side  of  the  chest,  which  contained  the  same  organism, 
was  opened  on  January  9th.  During  the  patient's  second  stay 
in  the  hospital  blood  cultures  were  taken  on  January  3d,  10th, 
11th,  and  14th,  all  of  which  were  negative.  A  note  in  the 
history  said  that  on  January  18th  the  agglutination  reaction 
was  remarkably  high,  the  patient's  blood  being  particularly 
active  in  clumping  the  streptococcus  capsulatus.  The  pathol- 
ogist who  studied  the  blood  in  this  case  thought  the  reason 
the  presence  of  the  germ  in  the  blood  of  this  patient  was  not 
as  serious  as  it  usually  is  was  because  of  his  power  to  man- 
ufacture Avithin  the  body  large  amounts  of  bacteriolysins  and 
cytolysins,  which  were  able  to  take  care  of  the  germs.  There 
were  large  numbers  of  the  germs  per  cubic  centimeter  in  the 
blood,  but  they  were  quickly  reduced  because  of  the  active 
foe  to  the  germs  which  the  patient  was  able  to  beget  in  his 
blood. 
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DISCUSSION'. 

Dr.  GruExixg  called  attention  to  the  fact  that  the  infection 
may  have  originated  from  some  other  focus  than  the  ear, 
u-hich  seemed  to  be  the  only  focus  present  in  the  case.  Per- 
haps the  sinus  should  have  been  ligated.  He  considered  these 
serious  cases,  and  was  inclined  to  question  whether  the  end 
had  been  reached  in  this  instance.  According  to  the  newest 
experimental  researches,  as  published  in  Schwartze's  Archives^ 
the  streptococcus  precedes  the  sinus  thrombosis.  Some  held 
that  it  is  not  necessary  to  operate,  others  that  operation  should 
be  resorted  to,  but  not  necessarily  ligation  of  the  jugular  nor 
operation  upon  the  sinus.  He  thought  operation  indicated  in 
the  case  cited  by  Dr.  Sheppard,  but  whether  it  was  necessary 
to  ligate  the  jugular  or  to  operate  upon  the  sinus  was  a  ques- 
tion. 

Dr.  Sheppard  referred  to  what  he  had  already  reported 
concerning  the  case,  dwelling  upon  the  fact  that  the  symp- 
toms— bulging  of  the  drum  membrane,  elevation  of  temper- 
ature, etc. — subsided,  and  that  the  patient  was  feeling  so  well 
that  the  speaker  hesitated  about  operating,  even  though  there 
were  streptococci  found  in  the  blood.  After  the  report  of  the 
sterile  condition  of  the  blood  came  in  the  patient  left  the 
hospital,  and  when  later  he  returned  with  the  abscesses  on  the 
elbow  and  chest  wall,  the  blood  culture  was  ftill  negative. 
The  only  operation  was  incision  of  the  drum  membrane. 

Dr.  Gruexixc  said  the  mastoid  operation  would  have  been 
performed  on  this  case  at  Mount  Sinai  Hospital,  and  probably 
the  jugular  might  have  been  tied.  On  the  strength  of  the 
findings  this  would  certainly  have  been  the  procedure. 

Dr.  Dexch  recalled  a  case  operated  upon  at  the  Xew  York 
Eye  and  Ear  Infirmary  long  before  blood  cultures  were  known, 
in  which  streptococci  were  found  in  the  vein  ^^^ll.  Infiltra- 
tion of  the  vein  wall  occurred,  as  it  undoubtedly  does,  before 
the  thrombus  had  formed.  The  thrombus  was  secondary  and 
often  sterile. 
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Stated  Meeting,  March  2S,  ipii. 
James  F.  McKernox,  M.  D.,  in  the  Chair. 

Acute  Suppurative  Labyrinthitis  in  Conjunction  With  Acute  Otitis 
iVIedia  Suppurativa. 

Dr.  Arthur  B.  Duel  presented  a  young'  girl  who  had  never 
had  ear  disease  previous  to  November  3,  1910.  At  that  time 
there  developed  acute  otitis  media  following  an  attack  of 
grippe.  The  right  side  was  involved,  the  pain  was  severe, 
and  the  temperature  high.  Within  twenty-four  hours  after 
the  onset  the  drum  membrane  on  the  affected  side  underwent 
spontaneous  perforation,  and  a  profuse  discharge  followed. 
The  speaker  saw  her  first  on  November  7th.  In  the  meantime 
she  had  been  having  irrigations  of  the  ear,  and  the  family 
physician  had  given  her  a  purgative  medicine  which  acted 
rather  severely.  During  one  of  her  visits  to  the  toilet  she 
fainted,  this  being  the  only  instance  of  dizziness.  The  patient 
was  sent  immediately  to  the  hospital  for  operation  upon  the 
mastoid.  The  mastoid  was  found  to  be  filled  with  pus  and 
serosanguinous  fluid.  On  the  second  day  after  the  o^^eration 
acute  otitis  media  of  the  left  side  developed.  There  w^as  no 
nausea,  no  vomiting,  and  repeated  examinations  failed  to 
elicit  evidence  of  nystagmus.  The  high  temperature  which 
followed  for  three  or  four  days  after  the  mastoid  operation 
was  attributed  to  the  acute  otitis  media  of  the  other  side.  She 
continued  to  have  a  profuse  discharge  from  the  second  acute 
ear,  but  this  was  not  operated  upon.  Upon  finding,  after 
eight  or  nine  weeks,  that  she  had  very  poor  hearing  on  the 
side  of  the  mastoid  operation,  a  functional  test  was  made, 
whereupon  it  was  discovered  that  she  had  completely  lost 
the  hearing  on  that  side.  The  caloric  test  was  negative,  show- 
ing that  she  had  no  function  in  the  vestibular  apparatus  of 
that  side.  The  left  side  was  then  operated  upon,  when  the 
mastoid  was  found  to  be  filled  with  pus  and  granulations. 
Healing  was  perfect  on  both  sides  and  the  middle  ear  suppu- 
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ration  subsided  completely.  Functional  tests  having  shown 
the  absence  of  the  vestibular  apparatus,  the  assumption  was 
that  she  had  gone  through  an  acute  suppurative  labyrinthitis 
which  destroyed  the  vestibular  and  cochlear  apparatus  without 
exhibiting  the  characteristic  symptoms.  The  noise  apparatus 
showed  absolutely  no  hearing  on  the  right  side.  Tuning-fork 
tests  had  been  made.  A  256  v.  s.  fork  was  referred  by  bone 
conduction  to  the  left  side  from  all  positions. 

DISCUSSION. 

Dr.  Gruening  called  attention  to  the  possible  similarity 
between  retinitis  and  labyrinthitis  in  certain  cases  in  which 
the  destruction  takes  place  by  chemotactic  reaction.  It  is 
almost  impossible,  in  such  cases,  to  know  that  the  process  is 
going  on.  It  is  only  where  the  suppuration  can  be  seen  that 
it  is  possible  to  know.  The  loss  of  hearing  might  be  due  to 
something  other  than  pururlent  labyrinthitis ;  it  might  be  the 
result  of  destruction  of  the  terminal  apparatus  by  high  press- 
ure. 

I>R.  Duel  added  that,  although  the  suppurative  labyrinthitis 
had  existed  only  since  November,  more  than  a  month  ago  he 
had  made  the  whirling  test,  which  he  had  since  repeated  sev- 
eral times,  without  being  able  to  notice  any  difference  in  the 
time  of  the  after-nystagmus  from  the  functionating  horizontal 
semicircular  canal,  whirling  in  either  direction.  This  sug- 
gested Dr.  Dench's  case  shown  at  the  last  meeting  in  which  a 
similar  compensatory  action  following  a  destructive  operation 
of  labyrinth  had  in  his  (Dr.  Dench's)  opinion  been  wrongly 
attributed  to  a  return  of  function  of  the  vestibular  appa- 
ratus of  the  operated  side.  In  this  case  the  function  on  the 
right  side  of  the  labyrinth  has  been  destroyed  by  disease,  yet 
the  patient  is  compensated  for  this  so  perfectly  that  she  now 
responds  to  the  whirling  test  by  an  after-nystagmus  equal  in 
either  direction.  He  had  had  two  other  cases  in  which  the 
labyrinth  had  been  destroyed  and  in  which  the  whirling  test 
showed  the  same  compensation.  Instead  of  accounting  for 
this  by  saying  that  the  vestibular  action  has  returned  on  the 
side  operated  upon,  it  would  seem  much  more  rational  to  say 
that  compensation  has  been  so  exact  that  one  side  now  does 
the  work  of  both. 

Dr.  GruExing,  in  connection  with  the  case  under  discus- 
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sion,  cited  the  case  of  a  young  man  who  was  absokttely  deaf 
on  one  side  and  who  had  acute  suppurative  otitis  media  on 
the  other  side.  A  physician  made  a  paracentesis,  after  which 
the  patient  became  absolutely  deaf  on  that  side.  The  speaker 
saw  him  first  after  he  became  totally  deaf,  having-  been  called 
in  on  account  of  mastoiditis.  The  mastoid  operation  was  per- 
formed, and  the  patient  made  a  perfect  recovery  from  the 
operation,'  but  he  never  recovered  the  hearing.  The  young 
man  finally  went  to  Vienna,  where  he  saw  all  the  great  men. 
It  could  not  be  said  that  the  paracentesis  caused  the  deafness, 
or  that  purulent  labyrinthitis  was  induced  by  the  opening 
of  the  round  window.  There  are  other  conditions  which  in- 
duce absolute  deafness  with  which  no  one  is  yet  acquainted. 

Dr.  DuEl^  answering  a  question  by  Dr.  Harris  as  to  how 
long  after  the  first  mastoid  operation  the  deafness  was  dis- 
covered, said  the  discovery  was  made  during  the  course  of 
convalescence  from  the  first  operation,  probably  three  or  four 
weeks  afterward.  The  patient  could  recall  no  vertigo,  no 
nausea,  no  vomiting,  or  anything  else  of  significance,  except 
the  fainting  on  the  occasion  cited. 

Answering  a  question  by  Dr.  McKernon,  as  to  what  the 
hearing  was  in  the  right  ear  at  the  time  of  operation,  the 
speaker  said  no  careful  functional  test  was  made  at  that  time. 
The  whisper  test  was  made,  and  it  was  found  that  she  could 
hear  the  whisper,  so  that  evidently  the  hearing  had  not  then 
been  lost.  Careful  inquiry  failed  to  elicit  a  history  of  any 
previous  trouble  with  the  ears,  and  so  far  as  the  patient  knew 
her  hearing  had  been  perfect. 

Recurring  Bleeding  From  the  Ear. 

Dr.  J.  E.  ShEppard  related  the  history  of  a  young  woman, 
eighteen  years  of  age,  in  good  health,  who  two  years  ago  had 
recurnng  bleeding  in  small  quantities  from  the  left  ear,  last- 
ing for  a  month  or  two.  Ever  since  this  first  appeared  she 
has  been  partially  deaf  and  has  had  some  pain  at  intervals. 
At  times  a  throbbing  in  the  ear,  not  connected  with  the  pain, 
and  tinnitus  like  the  dropping  of  water.  The  eustachian  tube 
was  free,  and  the  tympanic  cavity  dry.  A  hemorrhagic  spot 
can  be  seen  in  the  tympanic  membrane,  which  the  speaker 
thought  to  be  purpuric.  He  presented  the  patient  for  the 
purpose  of  showing  the  color  of  the  membrane. 
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DISCUSSION. 

Dr.  Aldertox  was  reminded  by  this  case  of  one  whicli  had 
been  sent  to  him  two  or  three  weeks  before,  in  which  there 
was  a  little  growth  at  the  umbo  about  the  size  of  the  head  of 
a  pin.  It  was  slightly  raised  from  the  dnun  membrane  and 
was  very  red.  The  remainder  of  the  drum  seemed  to  be  nor- 
mal. The  tympanic  cavity  and  tube,  upon  inflation,  were 
found  to  be  clear.  The  diagnosis  of  angioma  was  made,  and 
the  patient  was  advised  to  report  from  time  tp  time  for  ob- 
servation. This  patient  was  a  woman  forty-four  or  forty-five 
years  old,  who  had  just  finished  the  climacteric.  He  had  been 
wondering,  since  seeing  Dr.  Sheppard's  case,  if  the  conditions 
are  not  the  same. 

Dr.  Gruenixg  said  the  condition  might  be  due  to  a  deposit 
of  the  coloring  matter  of  the  blood  in  the  interstitial  layers 
of  the  drum  membrane.  The  same  condition  might  be  found 
in  the  cornea. 

Dr.  Dench  suggested  that  the  injection  might  have  touched 
the  otic  ganglion. 

Dr.  Shepp-\rd,  in  closing  the  discussion,  said  the  drum 
membrane  had  presented  this  appearance  for  at  least  two 
years,  according  to  the  history  of  the  case.  Upon  inflation 
there  is  no  change  whatever  in  the  color  of  the  drum.  He  had 
thought  vaguely  of  an  explanation  such  as  Dr.  Whiting  had 
oft'ered,  but  had  not  shap>ed  it  in  this  definite  way. 

Dr.  E.  B.  Dexch  reported  a  case  of 

Persistent  Tinnitus  Treated  by  Means  of  Division  or  the  Auditory 
'  Nerve  Trunk. 

The  patient  came  under  his  observation  at  the  New  York  Eye 
and  Ear  Infirmary  three  v/eeks  ago,  giving  a  history  of  tinnitus 
of  the  right  ear  of  so  persistent  and  severe  a  character  that 
he  threatened  suicide  if  not  relieved.  He  w^as  neurasthenic. 
There  was  some  specfic  involvement,  the  Xoguchi  test  proving 
positive.  The  drum  membrane  on  the  right  side  showed  the 
changes  of  moderate  nonsuppurative  inflammation.  The  tin- 
nitus, which  had  persisted  for  several  months,  was  so  severe 
that  division  of  the  auditory  nerve  trunk  seemed  the  only 
method  of  relief.  The  dangers  of  the  operation  and  the 
possibilities  of  facial  paralysis  were  explained  to  the  patient. 
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and  he  decided  to  take  the  chances.  The  operation  was  accord- 
ingly performed  in  two  stages,  the  first  part  three  weeks  ago, 
and  the  second  one  week  later. 

The  operation  may  be  briefly  described  as  follows :  The 
patient  was  shaved  from  three  inches  below  the  nape  of  the 
neck  to  a  point  about  two  inches  beyond  the  parietooccipital 
suture.  The  entire  posterior  aspect  of  the  neck  and  the  shaved 
area  of  the  head  was  thoroughly  sterilized  and  covered  with 
a  sterile  dressing  before  the  patient  was  put  upon  the  table. 

The  patient  was  placed  prone  upon  the  face,  the  shoulders 
being  well  elevated  and  the  head  being  supported  at  the  fore- 
head in  a  proper  headrest.  In  this  way,  the  neck  was  flexed 
as  strongly  as  possible,  rendering  the  tissues  in  the  posterior 
cervical  region  tense.  The  anesthetic  was  administered  with 
two  catheters  introduced  through  the  anterior  nares,  these 
catheters  being  connected  with  a  long  tube  so  that  the  anes- 
thetist, was  removed  at  a  considerable  distance  from  the  pa- 
tient, and  was  thus  entirely  out  of  the  way  of  the  operator 
and  his  assistants.  The  incision  was  made  from  just  below  the 
prominence  of  the  second  cervical  vertebra,  upward  and  a  little 
to  the  left  of  the  median  line  to  a  point  just  above  the  external 
occipital  protuberance.  The  incision  was  then  carried  horizon- 
tally outward  to  a  point  just  above  the  level  of  the  line  of 
auricular  attachment,  and  was  then  carried  vertically  down- 
ward along  the  posterior  border  of  the  mastoid  process  to  a 
point  just  below  the  tip  of  the  mastoid.  The  first  incision  di- 
vided simply  the  skin  and  the  superficial  fascia.  Pressure  on 
the  margins  of  the  wound  by  the  hands  of  the  operator  and 
his  assistants,  controlled  the  hemorrhage  until  the  bleeding 
points  could  be  grasped  with  clamps.  The  superficial  flap  was 
rapidly  reflected  downv/ard  throughout  its  entire  extent.  The 
incision  was  then  deepened  on  every  side,  and  the  musculo- 
periosteal  flap  was  reflected  in  the  same  manner.  Hemorrhage 
was  fairly  free  but  was  easily  controlled.  The  mastoid  emis- 
sary vein  was  divided  as  it  emerged  from  the  mastoid  fora- 
men. The  hemorrhage  was  quickly  and  completely  checked 
by  plugging  the  mastoid  foramen  with  a  bit  of  sterile  wood. 
The  cerebellar  dura  Vv-as  then  exposed,  by  means  of  the  gouge, 
at  a  point  just  below  the  inferior  curved  line,  where  the  bone 
is  extremely  thin.  This  opening  was  rapidly  enlarged  by 
means  of  the  rongeur  forceps,  care  being  taken  to  separate 
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the  dura  from  the  overlying  bone  by  the  introduction,  first, 
of  a  blunt  director,  and  later,  as  the  opening  was  increased  in 
size,  by  means  of  the  finger,  so  as  to  avoid  any  Injury-  of  the 
dura.  In  this  way  the  cerebellar  dura  was  exposed  from  a 
point  just  beyond  the  left  of  the  median  line  upward  to  a  point 
just  above  the  lateral  sinus,  outward  along  a  line  corresponding 
to  the  sigmoid  sinus,  and  downward  to  a  line  just  above  the 
foramen  magnum.  It  did  not  seem  necessary  to  <^)en  into  the 
foramen  magnum  in  this  case,  although  no  harm  results  from 
this  procedure.  The  cerebellar  dura  was  thus  exposed  over 
an  area  bounded  on  the  left  by  the  occipital  sinuses,  above  by 
the  lateral  sinus,  on  the  left  by  the  sigmoid  sinus,  and  below 
by  a  thin  margin  of  bone  just  above  the  foramen  magnum. 
The  field  of  operation  was  irrigated  quite  frequently  with  a 
warm  saline  solution,  in  order  that  the  normal  temperature 
of  the  brain  might  be  preserved.  All  hemorrhage  was  care- 
fully controlled  and  the  musculoperiosteal  flap  was  then  re- 
placed and  held  in  position  by  interrupted  catgut  sutures.  The 
cutaneous  flap  was  next  replaced  and  held  in  position  by  in- 
terrupted sutures  of  silkworm  gut.  This  constituted  the  first 
step  of  the  operation.  The  patient  was  then  returned  to  bed. 
Aside  from  the  slight  rise  in  temperature  alluded  to,  the  pa- 
tient exhibited  no  untoward  symptoms.  He  was  given  uro- 
tropin  in  doses  of  45  grains  daily  for  the  next  week,  and  one 
week  after  the  primary  operation,  the  second  step  of  the  oper- 
ation was  performed,  as  follows :  The  cutaneous  and  musculo- 
periosteal flaps  were  a^in  reflected  downward,  and  a  dural 
flap  was  turned  downward.  In  the  formation  of  this  dural  flap 
the  dura  was  incised  just  internal  to  the  occipital  sinuses, 
vertically  upward  to  a  point  just  below  the  lateral  sinus,  then 
horizontally  outward  along  the  line  of  the  lateral  sinus,  and 
then  downward  just  internal  to  the  sigmoid  sinus.  The  dural 
vessels  could  be  easily  seen  and  were  surrounded  by  ligatures 
of  fine  silk  prior  to  their  division.  On  reflecting  the  dural  flap 
the  cerebellar  hemisphere  presented.  It  was  retracted  upward, 
inward  and  outward  by  means  of  a  thin  metal  retractor,  care 
being  taken  not  to  wound  any  of  the  blood  vessels  which  trav- 
ersed the  surface  of  the  cerebellum.  It  was  necessan,-  to 
manipulate  the  parts  with  the  utmost  gentleness,  as  a  rupture 
of  any  of  the  cerebellar  vessels  would  have  caused  sufficient 
hemorrhage  to  interfere  seriously  with  the  completion  of  the 
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operation.  On  retracting  the  cerebellum  a  large  amount  of 
cerebrospinal  fluid  escaped.  The  cerebrospinal  fluid  and  the 
slight  hemorrhage  somewhat  obscured  the  field  of  operation, 
but  the  cautious  use  of  gauze  sponges  effected  the  removal 
of  this  fluid.  The  slight  venous  oozing  which  occurred  was 
then  controlled  by  the  use  of  sponges  saturated  in  a  1/1000 
solution  of  adrenalin  chlorid.  The  use  of  the  adrenalin 
chlorid  caused  a  cessation  of  all  hemorrhage,  and  was  also  of 
value,  I  think,  in  raising  the  blood  pressure,  as  the  patient 
suffered  no  diminution  of  blood  pressure  throughout  the  entire 
operation.  Throughout  the  operation  the  field  of  operation 
was  frequently  irrigated  with  a  warm  normal  saline  solution, 
in  order  to  maintain  the  brain  substance  at  as  nearly  a  normal 
temperature  as  posible.  By  cautious  manipulation  in  this 
manner  the  nerves  at  the  base  of  the  skull  were  finally  freely 
exposed.  The  auditory  nerve,  with  the  facial  nerve  accom- 
panying it,  was  easily  recognized  entering  the  internal  audi- 
tory meatus.  The  facial  nerve  was  then  stimulated  by  means 
of  the  faradic  current,  a  sterile  electrode  being  introduced 
into  the  cranial  cavity  and  applied  directly  to  the  facial  trunk, 
thq  opposite  pole  of  the  battery  being  applied  to  a  neutral 
point.  The  auditory  nerve  was  then  severed  by  introducing  a 
grooved  director  between  the  auditory  and  the  facial  nerves 
and  pulling  the  director  downward  and  outward.  The  cen- 
tral end  of  the  auditory  nerve  was  then  pulled  out  from  its 
central  attachment  by  means  of  forceps.  The  cerebellar  fossa 
was  again  irrigated  with  normal  saline  solution  and  the  cere- 
bellum allowed  to  drop  back  into  place.  The  dural  flap  was 
replaced  and  held  in  position  by  fine  silk  sutures.  The  musculo- 
periosteal  flap  was  next  replaced  and  held  in  position  by  catgut 
sutures.  The  cutaneous  flap  was  then  brought  into  place  and 
held  in  position  by  interrupted  sutures  of  silkworm  gut.  After 
the  second  step  of  the  operation,  the  patient  made  an  unevent- 
ful recovery. 

The  operation  had  been  performed  about  ten  times  in  the 
history  of  medicine.  Ballance,  of  London,  had  one  case,  in 
which  there  were  some  cerebral  symptoms,  and  in  which 
facial  paralysis  was  already  present.  In  the  speaker's  case 
there  were  no  cerebral  symptoms  and  no  facial  paralysis.  The 
operation  seemed  justifiable  in  the  presence  of  such  severe  and 
persistent  tinnitus.  ' 
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DISCUSSION. 

Dr.  Sheppard  cited  in  this  connection  a  case  which  had  been 
in  the  care  of  Dr.  Harvey  Gushing,  of  Baltimore.  Last 
August  the  patient,  a  woman,  had  been  given  an  injection  of 
alcohol  for  neuralgia  in  the  lower  jaw.  Immediately  following 
the  injection  she  vomited  continuously  for  thirty-six  hours  or 
more,  having  to  remain  in  the  doctor's  c^ce  where  the  oper- 
ation was  performed  for  five  or  six  hours  before  it  subsided 
sufficiently  for  her  to  return  home.  Immediately  after  the 
subsidence  of  the  vomiting  she  began  to  complain  of  tinnitus. 
The  speaker  saw  her  in  October,  at  which  time  she  complained 
of  more  or  less  deafness  and  of  severe  tinnitus.  Examination 
revealed  a  small  perforation  in  the  anterior  inferior  quadrant 
of  the  drum  membrane.  During  the  next  six  weeks  the  drum 
membrane  simply  melted  away  without  any  evidence  of  inflam- 
mation. The  patient  then  went  down  to  see  Dr.  Gushing,  who 
said  he  believed  the  auditory  nerve  would  have  to  be  destroyed 
in  order  to  relieve  the  tinnitus.  What  destroyed  the  drum 
membrane  the  speaker  did  not  know.  Even  if  some  of  the 
alcohol  at  the  time  of  the  injection  had  gone  into  the  eustachian 
tube,  he  could  not  understand  why  it  should  cause  the  melting 
away  of  the  drum  membrane.  The  condition  might  be  the  re- 
sult of  some  disturbance  of  the  trophic  nerves.  There  w^as  no 
histor}'  of  tuberculosis.  The  neuralgia  for  which  the  injection 
had  been  made  involved  the  inferior  branch  of  the  trifacial. 

Dr.  Dench,  in  closing  the  discussion,  said  the  tinnitus  had 
absolutely  subsided  since  the  operation.  Answering  a  ques- 
tion by  Dr.  Harris,  as  to  whether  Richard  Lake  had  employed 
the  same  technic  in  his  cases,  all  of  which  were  unsuxrcessful, 
the  speaker  expressed  his  impression  that  Lake  operated  first 
upon  the  labyrinth.  Bryant  had  looked  up  the  literature  of  the 
subject,  reporting,  as  he  recalled  it,  nine  or  ten  cases.  Most 
of  these  cases  died.  Ballance's  case  had  a  number  of  untoward 
symptoms  after  the  operation.  In  his  own  case  there  were 
very  few  symptoms.  After  the  first  operation  the  temperature 
rose  to  102  degrees  on  the  first  day  but  fell  at  once.  Eight 
days  after  the  primary  operation,  when  the  wound  was  re- 
opened to  complete  the  procedure,  there  was  absolutely  no  pus. 
In  Ballance's  case  there  was  semiconsciousness  for  several 
days  and  some  tinnitus.    In  his  own  case  there  was  some  nys- 
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tagmus  for  over  a  week.  It  was  characteristic,  toward  the 
left  side,  indicating  that  the  diseased  labyrinth  was  out  of  com- 
mission. There  was  so  much  disturbance  of  equilibrium  prior 
to  operation  that  the  patient  walked  with  a  cane,  which  he 
had  now  abandoned. 

Dr.  E.  B.  Dench  asked  if  the  members  had  had  any  experi- 
ence with 

Antistreptococcic  Serum  in  tiie  Treatment  of  iVIeningitis. 

He  employed  it,  but  with  no  satisfactory  results.  In  all  the 
cases  in  which  he  used  it  the  decompression  operation  had  been 
done.  The  serum  had  been  obtained  from  the  Board  of 
Health,  and  their  instructions  had  been  followed.  He  intro- 
duced 150  cc.  into  the  vein,  and  as  much  into  the  cord  as 
cerebrospinal  fluid  drawn  out,  this  being  usually  25  cc. 

DISCUSSION. 

Dr.  Sheppard  had  injected  10  cc.  of  the  antistreptococcic 
serum  directly  into  the  cranial  cavity  in  one  case  in  which 
meningitis  followed  operation  upon  the  mastoid  and  lateral 
sinus.  Streptococci  were  found  in  large  quantities  in  the  cere- 
brospinal fluid.  Xo  drainage  was  used  for  six  or  eight  hours, 
then  a  drain  was  put  in.  Forty-eight  hours  after  the  first 
injection  another  of  twenty  cc.  was  made.  The  patient  died, 
but  it  seemed  as  if  life  had  been  prolonged.  The  first  serum 
used  was  from  the  Lederle  laboratories,  the  second  from 
Parke,  Davis  &  Company  laboratories.  The  directions  called 
for  a  small  amount. 

Dr.  LrUTz  cited  a  case,  previously  reported,  in  which  he 
gave  twenty  injections  of  10  cc.  of  Parke,  Davis  &  Company's 
preparation.  Two  injections  were  given  a  day  for  ten  days. 
The  patient  recovered.  Streptococci  vv^ere  found  in  the  blood. 
He  had  used  it  in  four  other  cases,  all  of  which  died. 

Dr.  Sheppard  added  that  he  was  giving  the  serum  under 
the  direction  of  a  pathologist,  who  said  it  was  the  same  as 
the  Flexner  serum,  and  that  it  would  be  better  to  put  it  into 
the  subdural  space. 
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Dr.  H.  a.  Alderton  presented  a  photograph  of 

Alveolar  Sarcoma 

;n  a  child  two  years  old.  It  followed  an  attack  of  what  was 
supposed  to  be  mumps  and  it  proved  fatal.  A  swelling  ap- 
peared in  front  of  the  auricle  and  two  glands  become  en- 
larged, one  in  front  and  the  other  behind  the  auricle.  There 
was  some  granulation  in  the  canal.  He  saw  the  case  in  con- 
sultation with  Dr.  Fisher,  of  Bay  Ridge,  who  thought  it  was 
suppuration  of  the  lymph  glands  and  advised  their  removal. 
This  was  done,  but  no  pus  was  foimd  in  the  glands.  The 
patient  was  then  taken  to  the  hospital  for  the  mastoid  opera- 
tion. The  child  lived  two  weeks  afterward,  and  examination 
showed  the  disease  to  be  pronounced  alveolar  sarcoma. 

DISCUSSION. 

Dr.  Dexch  called  attention  to  the  treatment  of  such  cases 
by  means  of  the  "starvation  method'' — ligating  the  external 
carotid  artery  and  its  branches.  In  one  case  in  which  he  had 
employed  this  method  the  patient  made  a  perfect  recovery. 
This  was  a  case  of  very  malignant  melanosarcoma  of  the 
external  ear. 

Dr.  Lutz  recalled  a  case,  reported  twelve  years  ago,  of 
small  spindlecelled  sarcoma  in  a  boy  twelve  years  of  age.  The 
patient  died. 

Dr.  Richards  recalled  a  case,  presumably  of  sarcoma  of 
the  middle  ear,  upon  w^hich  he  had  operated  five  months  ago. 
The  extensiveness  of  the  disease,  with  very  slight  outward 
manifestations,  was  striking.  There  was  total  destruction 
of  the  tympanum  and  labyrinth,  and  the  growth  was  attached 
to  the  cerebellar  dura.  There  was  a  continuous  flow  of  blood,, 
such  as  would  com.e  from  the  lateral  sinus.  The  patient  left 
the  table  with  a  very  good  pulse,  but  he  died  two  days  later. 
The  extensive  bleeding  was  from  the  sluiceways  in  the  bone. 

Dr.  Emil  GruEning  said  he  was  asked  recently  to  discuss 
a  paper  read  before  the  Obstetrical  Society  on  the  subject  of 

The  Advisability  of  Performing  Abortion  in  Cases  of  Progressive 

Deafness. 

The  reader  of  the  paper  stated  that  many  young  women  hear 
badly,  and  when  they  become  pregnant  the  hearing  deterio- 
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rates  very  much.  He  had  been  approached  in  one  such  case, 
and  had  promptly  deHvered  the  child,  feeling  perfectly  jus- 
tifiable in  doing  so.  When  asked  to  discuss  the  paper,  Dr. 
Gruening  did  not  know  that  abortion  had  actually  been  per- 
formed in  cases  of  progressive  deafness,  nor  did  he  know 
that  it  had  been  discussed  in  otologic  literature.  Upon  look- 
ing up  the  subject  he  found  that  very  little  had  been  said  con- 
cerning it.  Schwartze,  Politzer,  Urbantschitsch,  and  others 
say  very  little.  All  of  these  authors  quote  the  cases  of  Dr. 
Bean.  He  found  that  the  author  quoted  had  written  an  arti- 
cle in  the  Buffalo  Medical  Journal,  in  1888,  in  which  he  men- 
tioned a  woman  who  in  her  eighth  pregnancy  became  quite 
deaf.  She  had  two  daughters  who  had  evidently  inherited 
otosclerosis.  The  subject  was  discussed  at  the  meeting  of 
the  Obstetrical  Society  from  the  medical  point  of  view  and 
not  from  the  moral.  The  conclusion  was  reached  that  the 
operation  was  not  justifiable.  A  woman,  who  has  otosclero- 
sis, \yill  become  deaf,  whether  she  give  birth  to  a  child  or  not. 
It  was  asked  whether  it  would  be  justifiable  to  sterilize  a 
woman  in  such  case  so  that  she  might  perform  her  connubial 
function  without  giving  birth  to  children.  The  speaker 
thought  the  question  not  a  debatable  one,  and  he  did  not  de- 
bate it.  He  was  surprised  to  hear  the  subject  discussed.  The 
analogy  was  suggested  between  performing  abortion  to  pre- 
vent deafness  and  to  prevent  blindness.  This  was  a  mistake. 
In  the  latter  case  the  patient's  life  is  in  danger.  The  abortion 
is  not  produced  in  order  to  prevent  blindness,  but  to  save 
the  patient's  life  when  she  is  about  to  die  from  nephritis.  In 
ear  disease  the  function  of  the  ear  is  not  saved  by  the  abor- 
tion, the  patient's  life  is  not  in  danger,  and  the  life  of  the 
child  need  not  be  sacrificed.  He  did  not  know  whether  the 
matter  had  been  brought  to  the  attention  of  other  otologists, 
but  to  him  it  was  quite  new. 

DISCUSSIOX. 

Dr.  Dench  recalled  a  case  in  which  a  woman  who  had  had 
five  children  became  more  and  more  deaf  after  the  last  two 
pregnancies.  He  thought  it  would  have  been  perfectly  ab- 
surd to  produce  abortion  in  order  to  prevent  the  progress  of 
the  deafness  in  the  mother.  To  endeavor  to  prevent  it  in  the 
child  would  be  another  matter,  but  even  here  it  should  be 
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remembered  that  a  generation  is  often  skipped  in  the  inher- 
itance of  an)-  condition. 

Dr.  Duel  thought  if  there  is  any  question  raised  in  this 
connection  it  should  be  as  to  whether  otosclerotic  persons 
should  be  allowed  to  marry  at  all.  Some  German  otologists 
think  such  persons  should  be  forbidden  by  law  to  marry.  If 
such  a  woman  is  allowed  to  marry,  there  would  seem  to  be 
no  moral  or  legal  right  to  produce  abortion,  in  case  she  be- 
came pregnant. 

Dr.  Alderton  thought  the  stand  taken  by  Dr.  Gruening 
the  correct  one,  at  the  same  time  there  was  no  doubt  about 
these  cases  growing  worse. 
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Stated  Meeting,  May  2^,  igii. 
James  F.  McKhrnon^  M.  D.,  in  the  Chair, 

Hemorrhage  Into  the  Labyrinth. 

Dr.  Wendell  C.  Phillips  reported  the  case  of  a  young- 
woman,  twenty-two  years  ^  of  age,  rather  under-sized,  who, 
about  two  months  previously,  had  contracted  a  severe  cold. 
After  considerable  physical  strain  incident  to  her  profession 
of  teaching  fancy  dancing,  she  was  suddenly  seized  with  tin- 
nitus, followed  by  nausea,  vomiting,  headache,  and  pain  in  the 
right  ear.  The  symptoms  were  sufficiently  severe  to  keep  her 
in  bed  during  the  next  day.  She  then  became  conscious  of 
deafness  in  the  right  ear.  She  had  several  of  these  attacks, 
which  completely  unfitted  her  for  any  kind  of  labor.  She 
was  under  the  care  of  a  neurologist  for  a  time,  when  the 
speaker  was  called  in  consultation.  When  first  seen  the  pa- 
tient presented  all  the  symptoms  of  labyrinthine  disease,  and 
the  diagnosis  of  hemorrhage  into  the  labyrinth  was  made. 
There  was  no  history  of  specific  or  constitutional  disease. 

Dr.  Robert  Lewis  reported  the  case  of  a  boy  ZYi  years  old 
who  had  had  an 

Acute  Coryza  Followed  by  Deafness. 

He  saw  the  patient  ten  days  after  the  onset  of  the  deafness. 
The  patient  had  no  elevation  of  temperature,  no  pain  was 
present,  there  was  no  bulging  or  redness  of  the  drum  mem- 
branes. The  deafness  was  pronounced,  and  both  ears  were 
involved.  The  drum  membranes,  except  for  a  slight  yellow- 
ish hue,  were  normal  in  appearance;  the  light  cone  was  pres- 
ent in  each  drum  membrane ;  the  yellow  tinge  seemed  to  be 
due  to  something  in  the  tympanic  cavity  shining  through  the 
tympanic  membrane  and  which  was  thought  to  be  pus.  Upon 
incision  of  both  m.embranes  a  considerable  amount  of  pus 
exuded  from  both  middle  ear  cavities.     There  was  a  marked 
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hypertrophy  of  both  the  pharyngeal  and  faucial  tonsils  and 
they  were  excised.  The  patient  made  a  quick  and  complete 
recovery. 

DISCUSSION. 

Dr.  Dench  asked  if  the  discharge  from  the  ear  had  ceased, 
to  which  Dr.  Lewis  replied  that  it  had  not.  He  had  operated 
only  recently,  curetting  the  cavity. 

Dr.  Gruemxg  recalled  a  patient  whom  he  had  seen  two 
years  ago  at  St.  \'incent's  Hospital.  The  man  had  otitis 
media  of  several  months'  duration,  for  which  he  had  been 
under  treatment  by  a  specialist  for  some  time.  The  speaker 
advised  the  mastoid  operation.  Dr.  Lewis,  however,  only  re- 
moved a  part  of  the  drumhead,  the  patient  meanwhile  drink- 
ing some  of  the  water  of  Lourdes.  He  recovered.  The  pa- 
tient attributed  his  recovery  to  the  water  of  Lourdes. 

Dr.  Gruening  said  it  is  not  uncommon  in  young  children 
to  find  otitis  media  purulenta  which  presents  none  of  the 
usual  symptoms.  He  had  seen  it  in  young  patients  who  did 
not  seem  to  suffer  and  in  whom  the  usual  symptoms  of  the 
condition  are  lacking.  In  such  cases  the  drum  membrane 
usually  presents  a  gray  appearance,  but  the  landmarks  are 
lost.  Incision  frequently  reveals  pus.  He  called  attention 
to  the  fact  that  there  might  be  pus  without  the  presence  of 
microorganisms.  This  is  sometimes  found  in  the  anterior 
chamber  of  the  eye,  and  perhaps  also  in  the  tympanic  cavity. 
It  would  have  been  interesting  to  know  the  character  of  the 
pus  in  the  case  reported. 

Dr.  Dexch  thought  the  persistence  of  discharge  for  six 
years  indicated  radical  operation,  inasmuch  as  there  was  apt 
to  be  sufficient  destruction  in  the  tympanic  cavity  to  preclude 
the  possibility  of  relief  by  exploration  of  the  cavity.  The 
tendency  was  to  delay  radical  operation  too  long.  Several 
years  ago  he  had  advocated  ossiculectomy,  several  of  his 
cases  having  done  very  well  under  this  treatment,  but  now, 
with  improved  technic,  with  primary  skin  grafting,  and  with 
the  good  results  in  hearing  he  preferred  the  radical  opera- 
tion. In  a  case  such  as  that  which  Dr.  Lewis  had  reported 
he  would  hardly  hope  for  improvement  by  any  other  pro- 
cedure than  radical  operation. 

Dr.  Dench  recalled  a  case  similar  to  that  reported  by  Dr. 
Lewis,  except  that  there  was  tenderness  in  the  neck.     Both 
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drum  membranes  were  incised.  A  probe  passed  into  the  tym- 
panic cavity  revealed  the  presence  of  the  streptococcus  cap- 
sulatus.     Both  mastoids  were  extensively  involved. 

Dr.  Dench  thought  the  chief  fault  at  the  present  time  is 
the  attachment  of  too  much  importance  to  the  radical  mas- 
toid operation.  He  did  not  consider  it  as  dangerous  as  the 
extraction  of  the  ossicles  through  the  external  auditory 
meatus.  He  had  obtained  as  good  results  by  this  means  as 
by  ossiculectomy.  Of  course  there  is  danger  of  facial  paraly- 
sis following  the  radical  operation,  but  he  had  had  as  many 
cases  of  facial  paralysis  following  ossiculectomy  as  following 
the  radical  mastoid  operation.  He  considered  the  radical 
operation  a  great  deal  safer  in  chronic  suppuration  than  the 
socalled  simpler  procedure.  This  was  contrary  to  what  was 
taught  fifteen  years  ago.  As  a  general  procedure  the  radical 
operation  was  indicated,  and  in  a  case  which  had  persisted 
for  six  years  it  certainly  was  the  method  of  choice. 

Dr  Lewis,  in  closing  the  discussion,  said  the  drum  mem- 
branes looked  so  nearly  normal  that  he  hesitated  about  incis- 
ing them.     The  discharge  continued  a  week  after  incision. 

Malleus  Lying  Free  in  tlie  Tympanic  Cavity, 

Dr.  Robert  Lewis  reported  a  rather  unique  case.  The 
patient,  a  boy,  had  had  a  slight  but  malodorous  discharge 
from,  both  ears  for  about  six  years.  On  the  right  side  there 
was  a  pinhole  perforation  in  the  center  of  the  drum  membrane. 
The  lower  half  of  the  membrane  was  removed  for  the  pur- 
pose of  examining  the  middle  ear  to  determine  the  cause  of 
the  discharge. 

On  examination  of  the  tympanic  cavity  with  a  probe  a 
hard  substance  was  found  on  the  floor  of  the  cavity.  This 
was  removed  by  means  of  a  forceps  and  was  found  to  be  the 
malleus,  intact  and  without  even  an  erosion  on  its  surface  at 
any  point ;  it  was  lying  free  across  the  floor  of  the  middle  ear. 

Upon  removal  of  the  entire  drum  membrane  it  was  found 
that  the  incus  was  missing.  The  presumption  that  the  patient 
iiad  had  an  acute  purulent  otitis  media  some  years  before,  that 
this  had  become  chronic,  and  that  the  incus  had  sloughed 
away,  the  malleus  falling  down  into  the  cavity,  and  the  drum 
membrane  reforming  except  for  the  small  perforation.  There 
were  some  granulations  present. 
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DISCUSSION. 


Dr.  Phillips  did  not  consider  it  an  unusual  thing  to  find 
a  wholly  or  partially  dislodged  maljeus  in  the  tympanic  cav- 
ity. In  his  experience  such  findings  were  in  tuberculous 
patients. 

Dr.  Kexei-ick  asked  if  the  patient  had  had  scarlet  fever. 
He  had  seen  two  cases  in  eight  years  in  which  the  malleus 
had  fallen  into  the  canal,  in  each  case  following  scarlet  fever 
and  acute  middle  ear  suppuration. 

Dr.  Dexch  had  not  seen  many  such,  cases.  Where  there 
is  sufficient  caries  to*  destroy  the  malleus  and  make  it  assume 
the  role  of  a  foreign  body  in  the  tympanic  cavity,  it  is  only 
logical  to  assume  that  there  is  extensive  suppuration  in  the 
tympanic  vault.  The  blood  supply  of  the  malleus  is  good, 
whereas  that  of  the  incus  is  poor;  it  would  therefore  be  less 
remarkable  for  the  latter  ossicle  t«  become  detached. 

Dr.  Lewis,  in  closing  the  discussion,  agreed  with  Dr.  Dench 
that  it  would  be  advisable  to  resort  to  the  radical  mastoid 
operation  in  such  a  case  if  there  were  present  a  carious  con- 
dition of  the  ossicles.  He  did  not  consider  this  condition 
present  in  the  case  under  discussion.  The  history  of  the  case 
was  obscure.  The  patient  had  had  measles,  but  he  was  not 
sure  about  scarlet  fever.  He  could  not  see  how  the  malleus 
could  have  fallen  down  unless  the  tympanimi  had  slougjied 
away  and  then  reformed  with  the  exception  of  the  small  per- 
foration. 

Dr.  J.  A.  KenEfick  referred  to  a  paper  which  had  recently 
been  presented  before  the  Otological  Section  of  the  Academy 
of  Medicine  which  dealt  with  the 

Relation  of  Dental  Lesions  to  Aural  Affections. 

The  author  of  the  paper  cited  a  case  of  persistent  pain  in  the 
mastoid  region,  in  which  operation  was  resorted  to,  and  in 
which  radiographs  revealed  the  cause  of  the  trouble  as  non- 
erupted  teeth  improperly  placed.  Other  radiographs  were 
presented  which  were  quite  instructive  from  the  aurist's  point 
of  view. 

DISCUSSION. 

Dr.  Dexch  thought  there  was  a  tendency  to  confuse  dental 
otalgia  with  an  inflammatory  condition  of  the  geniculate  gan- 
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glion.  It  was  possible  to  have  herpes  zoster  without  any 
eruption  at  all.  In  all  cases  of  obscure  pain  in  the  mastoid 
the  'aurist  should  bear  in  mind  possible  dental  lesions.  In  the 
absence  of  any  dental  lesion,  such  as  unerupted  or  misplaced 
teeth,  "these  cases  of  otalgia  fall  under  the  head  of  herpes 
without  eruption,  or  of  primary  neuritis  of  the  auditory  or 
facial  nerves,  or  of  the  geniculate  ganglion.  The  only  reme- 
dy was  to  sever  the  nerve  instead  of  extirpating  the  ganglion. 

Dr.  Gruening  thought  separation  of  the  nerve,  as  sug- 
gested by  Dr.  Dench,  should  be  the  very  last  consideration. 
Sometimes  pain  in  the  nose  or  throat  radiates  to  the  ear. 
Cocainization  of  the  nose  or  throat  will  often  relieve  the  pain ; 
if  not,  the  patient  should  be  sent  to  the  dentist. 

Dr.  LuTz  had  had  two  cases  during  the  winter  of  dental 
otalgia,  which  were  suggested  by  Dr.  Kenefick's  allusion  to 
the  relation  of  dental  lesions  to  aural  affections.  About 
Christmas  a  woman  had  consulted  him  for  earache.  She  had 
had  no  toothache,  and  so  far  as  he  could  see  there  was  noth- 
ing thennatter  with  her.  In  looking  over  her  teeth  he  found 
one  tooth  which  had  been  capped.  When  questioned  about 
it  she  said  it  was  sometimes  sensitive  to  heat  and  cold.  He 
sent  her  back  to  the  dentist,  who  said  there  was  nothing  the 
matter  with  the  tooth,  and  who  maintained  that  the  trouble 
must  be  in  the  ear.  The  speaker  then  had  a  radiogram  of 
the  tooth  made,  which  revealed  suppuration  at  the  root.  When 
this  was  attended  to  the  pain  ceased. 

In  another  instance  a  young  girl  complained  of  earache, 
some  of  the  pain  being  in  front  of  the  ear,  but  most  of  it  in- 
side the  ear.  She  presented  some  of  the  symptoms  of  mas- 
toiditis. The  trouble  was  found  to  be  dental  otalgia,  trace- 
able to  a  capped  tooth.     Such  cases  are  fairly  common. 

Dr.  Duel  was  inclined  to  think  that  the  otalgia  in  the  cases 
cited  by  Dr.  Dench  should  not  have  been  attributed  to  the 
nerve  until  a  more  careful  examination  of  the  teeth  had  been 
made.  He  had  had  a  case  of  severe  double  otalgia  in  which 
examination  of  the  ear  revealed  nothing.  The  patient  had 
had  a  good  deal  of  crown  and  bridge  work  done,  but,  after 
a  careful  examination,  the  dentist  reported  that  ever\i;hing 
was  in  good  condition  in  the  mouth.  Radiographs  were  then 
made,  which  showed  that  there  were  two  misplaced  wisdom 
teeth.     These  were  removed  and  the  pain  ceased. 
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Dr.  Kerrisox,  referring  to  the  radiographs  mentioned  by 
Dr.  Kenefick,  said  that  a  great  many  had  shown  abscesses  at 
the  roots  of  the  teeth.  Others  showed  only  teeth  abnormally 
placed,  i.  e.,  teeth  growing  laterally,  or  at  right  angles  to  the 
other  teeth.  The  practical  point  for  otologists  is  that  in  cases 
of  obscure  aural  symptoms  radiographs  will  often  show  dental 
lesions  or  abnormalities  which  are  not  revealed  by-  the  usual 
direct  examination  of  the  mouth  either  by  aurist  or  dentist. 

Dr.  Shepp-\rd  said  there  are  some  cases  in  which  the  radio- 
graph shows  nothing,  as  where  an  exostosis  presses  upon  the 
dental  nerve. 

Dr.  Lutz  said  it  is  not  difficult  to  trace  otalgia  in  cases  of 
acute  tonsillitis  or  some  other  evident  trouble,  but  in  the  in- 
stances which  he  cited  the  teeth  were  not  thought  of  until 
other  conditions  had  been  carefully  looked  for.  He  had  had 
a  case  of  otalgia  which  was  traceable  to  sphenoid  disease.  As 
soon  as  the  sphenoid  was  clear  out  the  otalgia  subsided. 

Dr.  Kenefick  suggested,  in  closing  the  discussion,  that 
it  would  be  a  good  idea  to  have  the  paper  to  which  he  had 
referred,  with  the  exhibition  of  radiographs,  repeated  in  the 
fall.  The  pictures  showed  the  various  conditions  of  the  teeth 
which  might  give  rise  to  otalgia.  Dentists  were  inclined  to 
think  that  when  the  ner\e  of  a  tooth  is  dead  it  can  g^ve  no 
trouble.  This  is  not  necessarily  true,  for  the  preparation  of 
the  tooth  may  have  been  defective,  particulaly  if  done  some 
years  ago. 

Dr.  James  F.  McKernox  said  the  use  of 

Urotropin  in  the  Treatment  of  Purulent  Meningitis 

was  first  brought  to  his  attention  by  Dr.  Gushing,  of  Balti- 
more. He  suggested  its  introduction  into  the  spinal  canal. 
After  withdrawing  the  cerebrospinal  fluid  he  introduced  fifty 
grains  of  urotropin  in  from  15  to  20  cc.  of  normal  salt  solu- 
tion. There  was  a  marked  drop  in  the  temperature  within 
four  hours  after  the  injection.  The  streptococcus,  he  says, 
will  not  live  in  the  presence  of  a  concentrated  solution  of 
urotropin.  The  speaker  had  employed  the  method  in  three 
cases,  which  he  had  not  reported  because  of  insufficient  data. 
The  results,  however,  were  sufficiently  encouraging  to  make 
him  believe  that  it  is  of  distinct  advantage  in  the  treatment 
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of  purulent  meningitis.  Whether  the  improvement  was  coin- 
cident in  these  three  cases,  or  due  to  the  urotropin,  he  could 
not  say.  Each  case  presented  the  classical  symptoms  of  puru- 
lent meningitis.  In  two  there  was  complete  coma  until  the 
urotropin  was  injected.  Several  hours  after  the  injection  con- 
sciousness returned.  He  had  mentioned  this  in  the  discus- 
sion of  Dr.  Crockett's  paper,  two  years  ago,  and  suggested 
that  the  method  should  be  tried,  but  he  had  made  no  formal 
report  because  he  felt  that  the  results  should  be  verified  by  a 
large  number  of  cases. 

Dr.  McKernon  added  that  in  the  first  two  cases  treated  with 
urotropin  he  had  used  only  30  grains.  While  this  dose  had 
some  effect  upon  the  temperature  it  was  not  comparable  to 
the  effect  of  the  large  dose  subsequently  employed. 

DISCUSSION, 

Dr.  Dench  considered  the  introduction  of  urotropin  in  the 
treatment  of  meningitis  a  distinct  advance.  He  had  used  the 
antistreptococcic  serum  without  result.  He  had  employed 
it  in  doses  as  high  as  150  cc,  by  injection  into  the  spinal 
cord  and  also  intravenously,  but  with  no  favorable  effect.  In 
his  experience  patients  with  otitic  cerebrospinal  meningitis 
usually  die. 

Dr.  Dench  thought  the  cases  very  interesting.  He  had 
used  urotropin  internally  in  some  cases,  but  had  never  inject- 
ed it  into  the  canal.  He  had  also  used  it  as  a  prophylactic 
measure  in  section  of  the  auditory  nerve.  Gushing  gives  it 
internally  in  all  brain  operations. 
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Intracranial  Murmurs  in  Their  Relation  to  Tinnitus  Aurium. 

HvsLOP,  London  {Lancet,  October  U,  1911,  p.  1062).  In 
the  Hunterian  lecture  for  this  year  Prof.  Hyslop  discusses 
the  above  subject  and  shows  on  anatomic  and  physiologic 
grounds  how  some  of  the  severest  forms  of  tinnitus  may  have 
their  origin  within  the  cranium  and  independent  of  any  direct 
disease  of  the  auditory  apparatus.  Most  of  these  murmurs 
have  to  do  with  movements  of  the  brain  itself  and  the  abnor- 
mal conditions  of  the  blood  vessels.  Many  can  be  directly 
auscultated,  and  although  present  knowledge  gives  little  hope 
of  relief  from  the  iMibearable  noises,  it  is  hoped  that  a  better 
understanding  of  the  matter  will  lead  to  an  ultimate  solution 
of  the  trouble.  It  is  a  question  which  specialists  should  care- 
fully study  in  order  to  be  able  to  differentiate  at  once  the 
mcurable  forms  from,  those  which  fall  directly  in  his  spe- 
cialty and  capable  of  some  amelioration.  Horn. 

Acute   Middle   Ear  and   Mastoid   Inflammations.     The   Relations   of 
Active  Autointoxications. 

Sxow,  London  {Lancet,  October  14,  1911),  considers  that 
much  can  be  done  in  hastening  the  healing  of  mastoid  inflam- 
mations by  internal  measures.  "The  w^liole  question  of  local 
congestion  revolves  around  and  rests  upon  the  state  of  gland- 
ular activities.  If  the  antibodies,  nature's  army  of  opsonins, 
are  in  normal  quantities  and  in  normal  activity  they  fight  down 
and  keep  in  subjection  bacteria  that  are  always  ready  some- 
where in  our  economy  for  pernicious  development."  We 
should  always  be  on  the  outlook  for  stored  up  toxins.  The 
tonsils,  the  accessory  sinuses,  or  the  tympanic  cavities  may 
harbor  staphylococci,  streptococci  or  any  other  bacteria,  op- 
posed as  he  terms  them  by  a  few  attenuated  antibodies.  His 
method  of  combating  these  invaders  is  principally  by  means 
of  small  divided  doses  of  calomel,  which  he  considers  the 
greatest  of  alteratives.  Since  adopting  this  line  of  treatment 
his  patients  recover  in  one-half  the  time  they  formerly  did 
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and  with  one-third  the  effort.  A  method  such  as  this  cer- 
tainly deserves  trial,  especially  for  those  who  have  not  used 
it  as  a  routine  treatment  for  years  past.  Horn. 

Results  in  Treatment  of  Thirty  Cases  of  Otitis  iVIedia  by  Vaccine 

Therapy. 

C.  L.  McDonald  {Jour.  Amer.  Med.  Asso.,  June  3,  1911) 
reports  thirty  cases  of  subacute  and  chronic  otitis  media 
treated  with  vaccine,  with,  in  the  main,  good  results. 

In  nine  cases  he  found  a  short,  actively  motile  bacillus, 
which  grew  readily  on  any  media,  and  was  negative  to  Gram's 
stain.  The  culture  of  this  bacillus  had  a  v-ery  foul  odor, 
similar  to  the  odor  of  the  discharge  from  the  ears.  The  cases 
in  which  this  organism  was  present  showed  little  or  no  improve- 
ment after  a  course  of  seven  or  eight  inoculations.  In  cases 
in  which  the  staphylococcus,  streptococcus  or  pneumococcus 
were  the  causative  organisms,  either  alone  or  combined,  the 
patients  were  markedly  improved  or  entirely  cured.  Cases 
in  which  the  staphylococcus  and  bacillus  pyocyaneus  were 
present  improved  more  slowly  than  those  with  the  staphylo- 
coccus alone. 

In  conclusion,  he  felt  safe  in  saying  that  in  subacute  otitis 
media,  no  other  means  of  treatment  is  capable  of  producing 
such  uniformly  good  results  as  vaccines.  Their  early  use 
would  greatly  diminish  the  large  number  of  chronic  cases 
so  common  to  every  physician  and  so  annoying  to  the  indi- 
vidual. Richards. 

Use  of  Fibrolysin  in  Fibrosis  of  the  Middle  Ear. 

Macldod  Yearsley  {Jour.  Laryngology,  May,  1911).  Thio- 
sanin  and  its  derivative,  fibrolysin,  appears  to  possess  a  pecul- 
iar property  of  softening  cicatricial  tissue,  causing  an  edema 
in  this  tissue  with  swelling  up  and  dissociation  of  the  fibers 
and  softening.  This  action  does  not  occur  in  healthy  tissue 
unless  therapeutic  doses  are  exceeded.  It  softens  cicatricial 
tissue,  but  does  not  destroy  it.  Its  effect  is  rapid,  but  of  pass- 
ing character,  and  it  can  only  be  an  auxiliary  to  mechanical 
treatment.  Although  stated  to  be  an  inoffensive  agent,  it  has 
been  attended  in  a  number  of  instances  with  untoward  results. 

Its  use  was  proposed  in  1897  in  otology  for  cases  of  adhe- 
sive   otitis,  with  varying  results    from    different     observers, 
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vaunted  by  some,  condemned  by  others.  Yearsley  gives  care- 
ful clinical  histories  of  twenty  cases,  seven  males,  thirteen 
females,  in  which  he  used  the  remedy  with  improvement.  In 
three  there  was  no  improvement,  in  sixteen  the  results  were 
doubtful.  Seventeen  cases  had  tinnitus,  but  only  in  two  cases 
was  it  improved  by  treatment.  The  author  has  doubt  even 
about  the  action  of  the  fibrolysin  in  those  cases  which  he  re- 
ports improved. 

He  concludes  that  whatever  may  be  its  eflfect  upon  cicatri- 
cial tissue  elsewhere,  it  has  no  action  upon  pathologic  fibro- 
sis in  the  middle  ear.  Richards. 

Otosclerosis. 

GuSTAVE  Bruhl  (Journal  of  Laryngology,  June,  1911) 
considers  the  best  name  for  the  lesion  present  in  otosclerosis 
to  be  "spongy  hyperostosis"  in  the  oval  window. 

We  come  now  to  consider  why  it  is  that  the  bone  in  the 
neighborhood  of  the  stapes  is  so  liable  to  this  transformation. 
Are  there  any  conditions  in  this  region  which  favor  such  a 
change  ? 

In  order  to  elucidate  these  problems  he  submitted  his  .prep- 
arations t9  Prof.  Gebhardt,  the  well-known  authority  upon 
transformations  of  bone.  His  opinion  agreed  with  that  of 
Bruhl,  viz..  that  the  changes  in  the  bone  which  lead  to  the 
typical  ankylosis  of  the  stapes  are  the  result  of  the  action 
of  forces  of  traction  and  compression.  The  neighborhood 
of  the  articulation  of  the  stapes  is  .1  likely  spot  for  the  devel- 
opment of  proliferation  in  the  bone  for  the  following  reasons : 
Immediately  in  front  of  the  oval  window  the  tendon  of  the 
tensor  tympani  passes  over  the  "arciform  fasciculus'*  on  its 
way  to  the  malleus ;  secondly,  the  movement  of  the  stapes  is 
more  extensive  in  the  anterior  than  in  the  posterior  pole  of 
the  oval  window.  The  continual  pulling  of  the  tendon,  to- 
gether with  the  friction  of  the  footplate  of  the  stapes  on  the 
anterior  border  of  the  foramen  ovale,  produces  an  incessant 
movement  of  the  periosteum  and  an  irritation  of  the  bone 
lying  between  the  tendon  and  the  angular  ligament  of  the 
stapes.  The  cartilaginous  covering  of,  and  the  cartilaginous 
residua  in  the  bone  at  this  place  render  it  very  liable  to  trans- 
formation. To  sum  up,  the  traction  and  friction  induce 
h}-peremia  and  a  tendency  to  proliferative  processes  in  the 
periosteum  and  in  the  bone. 
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-Vs  a  rule,  the  fonr.ation  of  hyperostosis  remains  limited 
to  the  oval  window,  but  in  some  varieties  isolated  areas  of 
transformed  bone  may  also  be  found  elsewhere  in  the  capsule 
of  the  labyrinth.  In  such  cases  the  focus  in  the  vicinity  of 
the  stapes  is  the  oldest.  We  may,  therefore,  assume  that  the 
production  of  the  diffused  foci  is  set  agoing  by  the  initial  de- 
])osit  at  the  oval  window.  Richards. 

Operation  for  Aural   Vertigo. 

Richard  Lakh  i  Lancet.  June  10,  1911).  It  is  better  from 
all  points  of  view  to  restrict  the  term  Meniere's  disease  to  an 
apoplexy  of  the  labyrinth  due  to  leucemia  and  allied  condi- 
tions of  the  blood.  For  this  reason  also  it  is  better  to  con- 
sider the  great  majority  of  cases  in  which  giddiness  arises 
from  disease  of  the  internal  ear  as  aural  vertigo. 

Lake  has  operated  upon  ten  cases  of  aural  vertigo  since  1904, 
four  cases  of  which  have  been  previously  reported.  None 
of  them  were  connected  with  suppurative  processes.  The  op- 
eration is  done  in  those  cases  which  have  none  or  only  a  slight 
<legree  of  hearing,  which  the  patient  is  ready  to  sacrifice,  pro- 
vided that  relief  is  obtained  from  vertigo. 

For  details  of  the  technic  the  reader  is  referred  to  the 
text  books  of  otology. 

The  labyrinth  should  be  opened  both  above  and  below  the 
facial  nerve.  Injury  to  the  facial  nerve  is  not  an  uncommon 
complication.  Unless  the  facial  nerve  itself  has  been  injured, 
complete  recovery  will  follow.  Injury  to  the  facial  nerve,  the 
author  thinks,  is  due  to  faulty  technic  on  the  part  of  the  oper- 
ator. In  the  cases  reported  the  relief  justified  the  operation, 
and  the  author  thinks  that  relief  may  be  promised. 

Relief  maybe  promised  with  certainty  in  those  cases  of  aural 
vertigo,  which  must  otherwise  render  life  a  btirden  to  the 
sufTerer,  by  an  operation  which  in  itself  has  no  risk  to  life. 
The  slight  risk  of  a  temporary  facial  paralysis  does  not  in 
reality  require  a  passing  thought ;  the  hearing  is  the  only  im- 
l^ortant  factor.  It  is  not  too  much  to  say  that  where  the  coch- 
lear division  of  the  eighth  nerve  is  relatively  intact,  no  opera- 
tion should  be  considered,  unless  one  is  able  to  demonstrate 
without  a  shadow  of  doubt  that  the  vertigo  is  of  purely  aural 
origin.  And  this  is  a  combination  which  in  all  probability 
does  not  exist.     A'ertigo  of  other  than  aural  origin  is  usually 
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accompanied  by  at  least  fairly  good  hearing.  But  whatever 
perception  of  sound  the  patient  may  have  in  the  diseased  ear 
will  almost  for  a  certainty  be  destroyed  by  the  operation,  and 
the  question  for  the  patient  to  consider  is  whether  he  will  sac- 
rifice the  vestige  of  hearing  which  he  still  retains,  in  order  to 
obtain  relief  from  vertigo.  But  in  those  cases  where  the  hear- 
ing of  the  diseased  ear  is  lost,  there  can  be  no  question  what- 
ever of  the  propriety  of  the  operation  or  of  its  successful 
issue.  And  when  vertigo  or  nystagmus,  or  nystagmus  with- 
out vertigo,  remains  or  is  present  for  more  than,  at  the  out- 
side, ten  days  after  the  operation,  then  we  may  assume  that 
the  operation  has  not  been  as  complete  as  it  should  be,  al- 
though the  ultimate  results  will  be  quite  satisfactory. 

Richards. 
Labyrinthitis. 

Urbaxtschitch  (Wiener  medizinischc  Wochenschrift,  Xo. 
41,  1911)  states  that  from  a  prognostic,  therapeutic  «ind  dif- 
ferential diagnostic  standpoint,  it  is  of  the  greatest  impm-tance 
to  distinguish  the  serous  forms  of  inflammation  of  the  lab> 
rinth  from  the  purulent. 

In  the  \'ienna  clinic  a  labyrinth  operation  is  only  permitted 
when  the  function  of  the  cochlear  and  vestibular  apparatus 
has  been  destroyed. 

A  case  reported  by  Ruttin  demonstrates  the  importance  of 
this.  Five  days  after  a  radical  mastoid  operation  had  been  per- 
formed, labyrinth  symptoms,  fever,  complete  deafness,  and  a 
severe  spontaneous  nystagmus,  developed.  The  function  of  the 
vestibular  nystagmus,  as  shown  by  the  caloric  test,  had  not  how- 
ever completely  disappeared.  This  one  indication  induced 
Ruttin  to  put  off  the  labyrinth  operation,  and  the  subsequent 
histor}'  of  the  case  proved  that  he  was  right,  because  while 
the  deafness  persisted,  the  vestibular  reaction  returned  and 
remained  normal. 

The  same  author  in  another  article  mentions  the  importance, 
when  a  labyrinth  suppuration  has  been  diagnosed,  of  operating 
immediately,  at  the  same  time  the  radical  mastoid  operation  is 
performed,  and  not  waiting  to  see  what  the  result  of  the 
mostoid  operation  is  going  to  be.  If  this  procedure  is  not  fol- 
lowed, a  rapidly  developing  meningitis  may  render  the  opera- 
tion hopeless. 

Circumscribed  inflammaticms  of  the  labyrinth  do  not  per  se 
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indicate  any  special  surgical  interference.  There  are  many 
cases  in  which  the  wall  which  separates  the  middle  ear  from 
the  labyrinth  has  been  partly  destroyed  by  a  labyrinth  suppura- 
tion. In  such  cases,  a  labyrinth  fistula  exists,  and  many  of 
these  get  well  after  the  middle  ear  cavities  are  opened  up.  It 
is  remarkable  that  a  labyrinth  fistula  may  go  along  without 
any  symptoms. 

Barany  describes  a  case  of  this  kind,  which  in  six  weeks 
went  on  to  a  complete  destruction  of  the  labyrinth,  without  any 
labyrintli  symptoms,  such  as  dizziness  and  nystagmus,  being 
present  during  the  entire  course  of  the  disease. 

It  was  formerly  believed  that  when  a  suppuration  of  part  of 
the  labyrinth  existed,  the  other  parts  of  this  organ  must  also 
be  involved,  but  Herzog-  has  lately  been  able  to  demonstrate 
that  a  true  circumscribed,  purulent  labyrinthitis  could  exist. 
Purulent  inflammations  of  the  labyrinth  occasionally  get  well 
spontaneously.  • 

M^x  has  reported  the  histologic  findings  in  a  patient  who 
had  died  of  a  croupus  pneumonia,  in  whom  a  purulent  laby- 
rinthitis in  the  process  of  healing-,  was  found.         Theisen. 

The  Treatment  of  Suppurative  Otitis  IVledia  by  Bacterial  Vaccines. 

W.  G.  Weston  and  J.  A.  Kol^ekr  {Jour.  Amer.  Med.  Asso., 
April  15,  1911)  have  treated,  with  bacterial  vaccines,  a  large 
number  of  cases  of  suppurative  otitis  media  following  scarlet 
fever.  Of  2,537  patients,  308  or  8.2  per  cent,  developed  sup- 
purative otitis  media.  One  hundred  cases  extended  over  a 
period  of  nine  months,  and  were  treated  with  autogenous  vac- 
cine with  good  results,  the  period  of  the  discharge  being 
considerably  diminished. 

Staphylococcus  aureus  was  found  alone  in  14  cases. 

Staphylococcus  albus  was  found  alone  in  2  cases. 

Bacillus  pseudodiphtherige  was  found  alone  in  35  cases. 

Bacillus  pyocyaneus  was  found  alone  in  20  cases. 

Streptococcus  pyogenes  was  found  alone  in  4  cases. 

Staphylococcus  aureus  and  B.  pseudodiphtherise  were  found, 
together  in  9  cases. 

Streptococcus  pyogenes  and  B.  pseudodiphtherise  were  found 
together  in  4  cases. 

Bacillus  pyocyaneus  and  B.  pseudodiphtherise  were  found 
tog-ether  in  9  cases. 
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Streptococcus  pyogenes  and  B.  pyocyaneus  were  found  to- 
gether in  3  cases. 

If  no  improvement  was  noted  after  the  third  dose  of  vac- 
cine, or  if  ten  days  elapsed  before  vaccine  could  be  adminis- 
tered to  a  case  after  culture  had  been  taken,  a  reculture  was 
made  and  a  new  vaccine  prepared. 

The  initial  dose  for  the  average  patient  10  years  of  age  was 
about  as  follows: 

Staphylococcus  aureus  and  albus,  15  to  40  millions. 

Bacillus  pseudodiphtheri.ne.  35  to  50  millions. 

Streptococcus  pyogenes,  5  to  10  millions. 

Bacillus  pyocyaneus,  50  to  80  milHons. 

It  is  well  to  give  a  small  dose  at  first  and  note  the  extent 
of  the  reaction.  This  reaction  will  be  a  good  guide  for  deter- 
mining the  size  of  the  succeeding  dose.  Doses  repeated  every 
fiv  to  eight  days. 

Following  the  administration  the  majority  of  patients  de- 
velop a  temperature  varying  from~100  to  102  F.  in  about  eight 
hours,  gradually  reaching  normal  in  twenty-four  to  thirty-six 
hours.  "We  have  seen  the  temperature  fall  a  degree  or  so  to 
subnormal  after  an  injection,  reaching  normal  at  the  end  of 
twenty-four  hours.  A  second  dose  should  not  produce  so 
much  fever,  and  when  doses  are  properly  selected  the  tem- 
perature reactions  are  quite  conspicuous,  each  being  lower 
than  the  preceding,  as  the  patient's  system  is  charged  with  an 
increasing  quantity  of  opsonins,  until  finally  no  fever  follows 
the  administration.  The  local  reaction  is  usually  quite  typi- 
cal. If  one  has  succeeded  in  securing  the  organisms  pro- 
ducing the  infection,  its  vaccine  will  produce  an  increased 
amount  of  discharge  for  twenty-four  to  thirty-six  hours. 
This  is  of  good  prognostic  value.  The  discharge  may  gradr 
ually  diminish  in  amount  or  cease  suddenly  and  entirely.  The 
general  improvement  in  health  in  many  of  the  patients  was 
indeed  striking.  In  addition  to  the  temperature  and  local  re- 
action, the  patient,  if  old  enough  to  express  himself,  will 
sometimes  complain  of  lassitude,  sleepiness,  slight  headache, 
etc.  We  have  been  fortunate  enough  to  escape  abscess  for- 
mation." 

Under  vaccine  treatment  21.99  per  cent  of  cases  are  cured 
in  from  one  to  thirty  days,  as  compared  with  7.46  per  cent 
under  usual  treatment  in  the  same  period  of  time. 
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During  this  work  the  following  are  considered  as  contra- 
indications to  the  administration  of  vaccines: 

1.  Cases  of  continued  fever. 

2.  Acute  nephritis, 

3.  The  occurrence  of  other  infections  means  cessation  of 
vaccine  treatment. 

The  Technic. — The  ear  is  cleansed  of  the  excess  of  secre- 
tion by  means  of  probe  and  cotton,  and  then  a  culture  is  made 
in  sterile  bouillon  by  means  of  a  sterile  swab.  This  culture 
is  then  plated  out  by  inoculating  the  water  of  condensation 
in  successive  large  tubes  of  plain  or  gelatin-agar.  This  water 
is  run  once  over  the  surface  of  the  media.  In  twenty-four 
hours  the  colonies  are  well  developed  and  usually  well  iso- 
lated. They  are  examined  microscopically  and  subcultures 
made  on  large  tubes  or  bottles  of  slanted  agar.  If  the  strep- 
tococcus was  being  cultured  glucose-gelatin-agar  was  used. 
At  the  end  of  twenty-four  hours  the  culture  is  examined 
microscopically  for  purity  and  morphologic  characteristics  of 
the  organisms ;  subcultures  are  made  on  various  media,  and 
in  case  a  diphtheria-like  bacillus  is  present  a  toxin  is  prepared 
by  growing  for  forty-eight  hours  in  alkaline  (0.5  per  cent 
phenolphthalein)  bouillon  to  which  is  added  one  per  cent  glu- 
cose. This  is  administered,  unfiltered,  subcutaneously  into 
the  abdominal  wall  of  a  250-gm.  guinea  pig,  the  dose  being 
0.5  per  cent  of  the  body  weight  expressed  in  cubic  centime- 
ters. The  cultures  are  washed  off  the  surface  of  the  me- 
dium witli  sterile  normal  salt  solution,  diluted  with  the  same 
solution,  and  counted  by  comparing  the  number  of  bacteria 
with  human  blood  as  a  standard.  For  staining  these  slides 
it  is  very  essential  that  the  stain  employed  produces  no  pre- 
cipitate. We  used,  and  can  warmly  endorse,  the  method  con- 
sisting of  fixation  for  five  minutes  in  a  saturated  solution  of 
bichlorid  of  mercury,  followed  by  washing  and  immersion  in 
a  solution  of  carbolthionin  for  a  few  minutes.  After  count- 
ing, the  emulsion  is  sealed  in  a  drawn  out  test  tube  and  heated 
in  a  water  bath,  fully  immersed,  for  one  hour  at  58  to  60  C, 
never  over  60.  The  tubes  are  then  opened  and  cultures  made 
on  slanted  asrar.  Richards. 
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II. — XOSE. 
Relation  of  Nasal  Obstruction  to  Articulatory  Capacity  in  Children. 

Ernest  Jones  (Brit.  Jour.  Children's  Diseases,  June,  1911) 
has  found  that  in  averajje  school  children  (469  cases,  106,500 
tests)  the  articulatory  capacity  for  consonants  is  found  to 
var)'  with  the  degree  of  nasal  obstruction.  The  dependence 
of  the  capacity  on  this  factor  is  not  ver}'  close,  but  is  more 
decided  with  boys  than  with  girls. 

In  children  with  gross  articulatory  defect  or  dyslalia  (231 
cases,  52.000  tests)  no  correlation  whatever  was  found  be- 
tween the  e.xtent  of  this  defect  and  the  degree  of  nasal  ob- 
struction present.  Richards. 

Lupus  in  the  Interior  of  the  Nose. 

S.  A.  PfaxxEnsteil  (Bcrl.  klin.  Woch..  January  23, 1911). 
Lupus  of  the  interior  of  the  nose-is  treated  by  Strandberg  of 
Copenhagen  after  the  method  of  Pfannensteil,  the  theory  of 
which  is  that  the  bacteria  in  tubercular  tissue  could  be  de- 
stroyed and  the  ulceration  healed  if  it  were  possible  to  intro- 
duce a  bactericidal  body  directly  into  the  diseased  tissue.  To 
achieve  this,  sodium  iodid  is  given  by  mouth,  and  peroxid 
of  h\  drogen  is  brought  into  contact  with  the  tissue  locally. 

The  patient  is  given  daily  three  grams  (45  grains)  of  iodid 
soda,  divided  into  six  doses.  At  the  same  time,  the  nose  is 
filled  with  absorbent  gauze,  moistened  with  peroxid  of  hydro- 
gen, a  tampon  being  inserted  every  morning,  and  by  means 
of  a  pipette  the  patient  keeps  it  continually  moist  with  per- 
oxid of  hydrogen.  The  tampon  must  be  so  applied  as  to  be 
in  absolute  contact  with  all  the  diseased  area. 

Of  thirteen  cases  so  treated  all  but  one  showed  good  re- 
sults, and  in  nine  all  symptoms  disappeared.  Duration  of 
after-treatment  given  varies  from  five  days  to  three  months. 

Richards. 
Scab  Formation   in   Nose. 

W.  Peyre  Porciier  (Ncii'  York  Medical  Journal,  August 
26,  1911)  believes  that  coagulation  of  the  nasal  secretions,  or 
scab  formation,  occurs  as  a  result  of  the  inflammatory  secre- 
tions of  the  lateral  sinuses  coming  in  contact  with  respired 
air.     This  is  assured,  as  evidenced  bv  the  fact  that  inflamma- 
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tory  secretions  from  a  tracheotomy  wound,  or  any  other 
wound  of  the  upper  respiratory  tract,  coming  in  contact  with 
the  external  air,  will  produce  the  same  coagulation,  or  scab 
formation. 

FVom  this  he  infers  that  free  outlet  should  be  given  to  all 
pent-up  secretions  in  the  lateral  sinuses,  and  that  then  such 
remedy  should  be  administered  as  will  maintain  the  fluidity 
of  the  nasal  secretions  as  well  as  correct  inflammatory  condi- 
tions producing  them. 

He  has  found  potassium  iodid,  in  gradually  increasing  doses 
up  to  a  large  amount,  to  produce  this  result  better  than  any 
other  drug,  and  in  the  great  majority  of  his  cases  the  results 
have  been  permanent. 

If  results  are  not  produced  at  first,  the  ethmoidal  cells  are 
cleaned  out  as  much  as  possible,  the  iodid  is  pushed,  with  the 
result  that  the  scabs  usually  cease  forming,  and  the  odor  stops. 

Richards. 

Prophylactic    Inoculation    Against    Hay    Fever. 

L.  Noon  (Lancet,  June  10,  1911)  at  the  laboratory  of  St. 
Mary's  Hospital  has  been  experimenting  with  prophylactic 
inoculations  against  hay  fever.  The  condition  of  hay  fever 
is  considered  as  due  to  pollen  toxin,  and  the  theory  of  Dunbar 
is  sustained.  The  results  with  Dunbar's  pollartin  are,  how- 
ever, only  moderately  good,  cures  being  obtained  only  in 
exceptional  cases.  A  pollen  serum  is  prepared  after  the 
method  of  Dunbar,  by  extraction  with  distilled  water,  aided 
by  freezing  and  thav/ing  several  times.  The  extracts  were 
then  sealed  and  boiled.  Timothy  grass  was  found  to  yield 
the  most  active  extract.  One  gramme  of  this  pollen  was  ex- 
tracted with  50  cc.  of  water.  One  drop  of  a  5,000  fold  dilu- 
tion of  this  extract  is  sufficient  to  excite  a  distinct  reaction  in 
the  conjunctiva  of  the  more  sensitive  patients.  The  patient's 
resistance  is  measured  by  observing  the  strength  of  pollen 
extract  necessary  to  excite  a  conjunctival  reaction.  Sensitive 
patients  react  to  four  units,  while  normal  individuals  fail  to 
react  with  2,000  units. 

The  unit  is  the  quantity  of  pollen  toxin  which  can  be  ex- 
tracted from  the  thousandth  part  of  a  milligram  of  phleum 
(timothy  pollen).  The  patients  were  immunized  by  subcuta- 
neous injections  of  pollen  extract.     With  minute  doses  the 
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resistance  of  the  patients  rose  rapidly,  then  as  the  dose  in- 
creased the  resistance  ceased  to  rise,  and  even  went  back 
towards  its  original  value.  Ultimately  a  stage  is  reached  at 
which  the  resistance  ceases  to  rise. 

The  result  of  these  experiments  so  far  is  to  show  that  the 
sensibility  of  hay  fever  patients  may  be  decreased,  by  properly 
directed  dosage,  at  least  a  hundred  fold,  while  excessive  or 
too  frequent  inoculations  only  serve  to  increase  the  sensibil- 
ity. It  still  remains  to  be  seen  whether  the  immunity  thus 
attained  is  sufficient  to  carry  the  patients  through  a  season 
without  suffering  from  their  annual  attacks  of  hay  fever. 
Patients  are  under  observation  who  have  undergone  treat- 
ment for  periods  varying  from  a  few  weeks  to  eight  months, 

Richards. 

Transplantation  of  Bone    for  Correction  of  Depressed   Deformities 

of  the  Nose. 

Wm.  W.  Carter  {Jour.  Amer.  Med.  Asso.,  April  29, 1911). 
For  cases  in  which  a  large  part  of  the  bone  framework  of  the 
nose  has  been  destroyed,  Carter  transplants  a  piece  of  rib 
properly  shaped  directly  against  the  side  of  the  defect,  the 
soft  parts  in  the  periosteum  overlying  tlie  bone  being  first  sep- 
arated so  as  to  admit  of  its  introduction.  The  piece  of  carti- 
lage is  taken  from  the  middle  of  the  ninth  rib  where  the  mus- 
cular covering  is  very  thin.  The  patient  is  caused  no  incon- 
venience, and  the  resected  portion  is  quickly  reconstructed 
frcmi  the  periosteum. 

When  the  bone  is  split  and  the  cancellous  tissue  removed 
the  strips  of  compact  bone  can  be  easily  shaped  to  suit  the 
deformity,  and,  if  the  occasion  demands  it,  several  layers  of 
this  bone  can  be  superimposed.  It  is  necessary  to  remove 
the  cancellous  tissue,  as  this  does  not  add  to  the  vitalitj-^  of 
the  graft.  In  cases  in  which  implantation  has  been  made  for 
defects  in  the  long  boner,  and  the  medullary  tissue  has  not 
been  removed,  it  has  caused  an  irritation  and  aseptic  fever. 

The  detailed  technic  is  as  follows:  The  skin  over  the  nose 
and  over  the  ninth  rib  on  the  right  side  is  prepared  for  an 
aseptic  operation ;  a  short  transverse  incision  is  made  down  to 
the  bone  at  the  nasofrontal  suture.  Through  this  incision 
the  skin  and  subcutaneous  tissue  over  the  dorsum  of  the  nose 
are  elevated  with  a  long,  thin,  two-edged  knife,  curved  on  the 
flat.     Above  this  incision  the  tissues,   including  the  perios- 
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teum,  are  elevated  for  about  three-eighths  of  an  inch.  This 
wound  is  covered  with  sterile  gauze.  The  ninth  rib  at  about 
its  middle  is  then  exposed  for  two  inches  and  shfelled  out  of 
the  periosteum  and  removed.  "I  then  split  this  section  of  rib 
in  its  transverse  diameter,  scrape  off  its  medullary  portion 
and  shape  one  of  the  strips  of  bone  to  suit  the  deformity. 
This  is  then  inserted  into  the  wound  in  the  nose,  previously 
made  for  its  reception,  care  being  taken  to  insert  the  upper 
end  under  the  periosteum  over  the  nasofrontal  process.  Both 
wounds  are  then  irrigated  with  sterile  salt  solution,  closed 
with  silk  sutures,  and  sterile  dressings  applied.  The  dressings 
are  changed  for  the  first  time  on  the  seventh  day.  and  the 
sutures  removed  two  days  later."  Richards. 

A  Contribution  to  the  Question  of  Ozena. 

J.  S.  Fraskr  and  F.  E.  Reynolds  (Jour.  Laryngology, 
April,  1911)  from  a  careful  study  of  138  cases  of  ozena,  at 
the  Royal  Infirmary  of  Edinburgh,  have  reached  the  follow- 
ing conclusions  as  to  its  pathology  and  etiology : 

1.  No  clear  line  of  demarkation  can  be  drawn  between 
chronic  purulent  rhinitis  and  ozena.  2.  Chronic  purulent 
rhinitis  (ozena)  usually  begins  early  in  life  as  a  hypertrophic 
catarrh  of  the  nasal  mucous  membrane;  the  inferior  turbinal 
is  most  severely  afifected.  and  has  frequently  gone  on  to  atro- 
phy while  the  middle  turbinal  is  still  in  the  hypertrophic  stage. 
3.  The  most  common  causes  are  the  exanthemata,  coryza  in 
infants,  and  syphilis.  4.  Chronic  purulent  rhinitis  leads  to 
various  changes  in  the  nasal  mucosa,  notably  metaplasia  of 
large  areas  of  the  superficial  ciliated  epithelium  into  squamous 
epithelium:  dense,  small  celled  infiltration  of  the  submucous 
tissue  (most  marked  in  the  superficial  layers)  ;  catarrhal 
changes  in,  and  atrophy  of,  the  mucous  glands  ;  diminution  in 
size  and  number  of  the  cavernous  blood  spaces.  In  many  cases 
there  is  atrophy  of  the  turbinal  bones,  especially  of  the  inferior 
turbinal.  In  some  cases  there  is  arterial  disease,  and  in  the 
majority  of  cases  there  is  sclerosis  of  the  deeper  layers  of  the 
submucous  tissue.  These  changes  have  their  counterparts  in 
the  mucous  membrane  of  the  accessory  sinuses  in  certain  cases 
of  chronic  suppuration,  in  the  middle  ear  cleft  in  certain 
cases  of  chronic  suppurative  otitis  with  cholesteatoma  forma- 
tion, and  in  the  bronchi  in  such  conditions  as  chronic  puru- 
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lent  bronchitis  and  bronchiectas/s.  5.  Various  microorgan- 
isms give  rise  to  the  first  stage  of  ozena,  i.  e.,  to  acute  and 
subacute  purulent  rhinitis,  micrococcus  catarrhalis,  pneumo- 
coccus,  staphylococci  and  streptococci,  etc.  The  characteris- 
tic picture  of  ozena  is  probably  only  produced  when  the  bacillus 
mucosus  ozenae  is  present.  6.  Ozena  is  more  likely  to  de- 
velop in  a  congenitally  roomy  nose  than  in  a  narrow  one,  on 
account  of  the  greater  tendency  in  the  former  to  stagnation 
and  consequent  putrefaction  of  the  secretions.  7.  Atrophy 
of  the  nasal  tissue  may  be  due  to  the  pressure  of  the  crusts 
and  to  vascular  or  sclerotic  changes,  but  is  probably  mainly 
due  to  toxic  influences.  8.  Tubercle  and  syphilis  are  con- 
cerned in  the  production  of  ozena,  in  that  they  may  lead  to 
chronic  purulent  rhinitis.  9.  Accessory  sinus  suppuration 
is  not  the  cause  of  ozena,  though  it  not  infrequently  com- 
plicates this  condition.  10.  It  is  clearly  established  that  ozena 
not  infrequently  occurs  in  several  members  of  the  same  fam- 
ily, and  there  are  some  grounds  for  regarding  it  as  a  con- 
tagious disease.  11.  Those  who  support  the  "primary  bone 
disease"  theory  in  regard  to  the  causation  of  ozena  have  not 
shown  that  changes  in  the  bone  precede  those  in  the  mucous 
membrane:  a  lowered  state  of  general  health  and  neglect  of 
treatment  have  probably  more  to  do  with  the  transition  of 
purulent  rhinitis  into  ozena  than  "congenital  tissue  weak- 
ness." No  treatment  is  given.  This  is  a  study  in  etiology 
only.  Richards. 

Chronic  Nasal  Stenosis  and  Collapse   Induration   (Kroenig)   of  the 
Right  Pulmonary  Apex. 

Max  Rosenberg  (Fraenkel's  Archiv.  fuer  Laryngologie, 
Vol.  25,  Part  1)  reviews  the  literature  of  Kroenig's  socalled 
collapse  induration,  and  considers  that  it  is  dependent  in  the 
majority  of  cases  upon  chronic  nasal  stenosis  or  hypertrophy 
of  the  adenoid.  The  apices  under  normal  conditions  are 
almost  atelectatic  through  their  insufficient  ventilation,  espe- 
cially before  puberty.  Chronic  nasal  stenosis  brings  about 
the  entrance  of  irritating  air  into  the  lungs,  giving  rise  to 
inflammation  and  occlusion  of  the  smaller  bronchial  tubes. 
The  natural  result  of  this  repeated  inflammation  is  atelectasis 
from  occlusion  and  fibrous  induration.  Such  patients  are 
also   especially   predisposed   by   anomaly   of   constitution    to 
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diseases  of  the  respiratory  mucous  membrane.  The  apices 
are  especially  endangered,  and  all  parts  of  the  lungs,  since  in 
the  first  place  their  ventilation  is  deficient,  so  that  they  incline 
readily  to  formation  of  atelectases,  and  an  especially  large 
quantity  of  dust  particles  takes  place,  since  they  are  deficient 
in  the  agencies  which  carry  away  dust  from  the  other  por- 
tions of  the  lungs.  Futhermore  they  are  so  unfortunately 
situated  that  they  receive  partially  the  dust  which  is  carried 
away  from  the  lower  lobes,  and  are  not  able  to  get  rid  of  it. 
In  cases  of  stenotic  dyspnea  the  lower  portion  of  the  lungs 
draw  down  by  force  a  portion  of  the  alveolar  air  from  the 
apices,  which  tends  to  increase  the  atelectasis. 

The  right  apex  is  more  frequently  affected  than  the  left, 
since  much  more  dust  reaches  the  right  apex  than  the  left. 
This  predisposition  is  increased  by  differences  in  calibre,  the 
course  and  points  of  departure  of  the  bronchial  tubes.  In 
fifty  cases  of  chronic  nasal  stenosis  the  author  found  eighteen 
cases  of  collapseinduration.  The  importance  of  collapse- 
induration  to  tuberculosis  is  very  great,  and  the  recognition 
of  a  possible  predisposing  factor  in  nasal  stenosis  should  not 
be  overlooked.  Goodale. 

Median  Nasal  Fistula. 

H.  Streit  (Archiv.  ftier  Laryngologie  nnd  Rhinologie,  Vol. 
24,  No.  3).  An  8-year-old  boy  exhibited  a  median  fistula  on 
the  nose,  originating  from  a  tumor,  which  had  been  imf>er- 
fectly  extirpated.  Histologic  examination  showed  a  lining  of 
thick  epidermis,  containing  numerous  hairs,  with  sebaceous 
glands  and  sweat  glands.  The  author  considers  the  case  one 
of  dermoid  cyst,  transformed  by  operation  into  a  fistula. 
Com.plete  extirpation  was  done  without  recurrence. 

Goodale. 

Treatment  of  the    Inflammatory    Affections    of  the    Accessory 

Sinuses. 

GusTAV  KiLLiAN  (DeutscJie  medisinische  Wochenschrift, 
August  20,  1911)  treats  acute  inflammations  of  the  sinuses 
by  inducing  active  hyperemia  with  an  electric  light  bath.  The 
apparatus,  first  constructed  by  Brunings,  consists  of  a  box 
which,  with  the  patient  in  a  recumbent  position,  is  placed 
over  his  head.  In  the  interior  are  four  electric  lamps,  so  set 
that  their  rays  are  directed  against  the  patient's  face.  The 
eyes  are  protected  by  a  heavy  leather  eye  shade,  and  layers  of 
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gauze  if  needed.  A  glass  tube  is  provided  for  breathing 
through  the  mouth  the  outside  air.  This  air  is  moistened.  The 
current  is  first  turned  on  two  lamps,  then  on  four,  the  tem- 
perature rising  up  to  60,  70,  75,  80°  C.  The  patient  remains 
in  the  bath  ten  minutes.  First,  two  lamps  are  turned  out, 
then  two  more,  and  the  temperature  slowly  goes  down  to 
room  temperature.  Treatment  is  given  once  or  twice  or 
three  times  daily.  The  pain  is  relieved,  and  Killian  consid- 
ers the  results  excellent.  Sodium  iodid  to  increase  the  secre- 
tion and  aspirin  for  the  pain  are  given  at  the  same  time.  Com- 
plete healing  occurs  in  one  or  two  wedcs. 

Killian  gives  the  technic  of  his  radical  operation  as  follows. 
It  is  to  be  employed  only  for  chronic  cases: 

General  anesthesia  is  always  used,  and  careful  incision  is 
made  in  the  eyebrow,  and  is  carried  on  to  the  side  of  the  root 
of  the  nose,  along  the  frontal  process  of  the  upper  jaw,  down 
to  the  lower  border  of  the  nasal  bone.  The  skin  and  perios- 
teum above  and  below  the  incision  over  the  orbit  are  sepa- 
rated. This  separation  is  carried  into  the  orbit  as  far  as  the 
tear  canal,  and  to  the  paper  plate  of  the  orbit.  The  tear  sac 
is  separated  from  its  attachment,  the  whcJe  lower  border  of 
the  frontal  sinus  laid  bare  as  far  as  it  is  possible  to  do  so. 
The  resection  of  the  anterior  wall  of  the  frontal  sinus,  the 
frontal  process  of  the  superior  maxilla,  the  tear  bone  and, 
w^hen  necessar}-,  a  portion  of  the  paper  plate  as  well  as  the 
entire  floor  of  the  frontal  sinus  follows.  Only  the  upper 
border  of  the  orbit  remains  in  the  form  of  a  bridge  of  bone. 
The  mucous  membrane  is  carefully  removed  from  ever}' 
crevice  and  furrow.  The  anterior  middle  and,  when  neces- 
sary-, the  posterior  ethmoid  cells  are  curetted  with  a  sharp 
spoon  so  as  to  form  them  into  a  single,  smooth-walled  cavit>-, 
the  mucous  memtrane  of  vvhich  has  been  removed,  and  which 
opens  with  a  wide  opening  into  the  nose. 

If  the  sphenoid  sinus  is  diseased,  its  ca\'ity  is  widely  opened 
and  curetted.  The  anterior  portion  of  the  middle  turbinate 
is  drained  and  cut  off,  as  well  as  all  the  mucous  membrane 
which  covers  the  frontal  process.  The  entire  cavity  is  washed 
out  with  peroxid  of  hydrogen  in  the  region  of  the  ethmoid 
cells,  and  a  piece  of  rubber  sponge  is  laid  which  reaches  to 
the  choanae  of  the  nose.  This  tampon  is  removed  on  the  next 
day.     The  skin  is  sutured  on  the  third  or  fourth  day.    Only 
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in  the  presence  of  simple  mucous  catarrh  is  primary  suturing 
done.  Often  it  is  necessary  to  operate  on  the  antrum  and 
frontal  sinus  at  the  same  time,  in  which  case  the  antrum  is 
operated  upon  first. 

Several  deaths  have  followed  this  operation  on  the  frontal 
sinus.  These  cases  have  been  due  either  to  fatal  complica- 
tions which  were  already  present  before  the  operation,  or 
they  have  been  due  to  failures  in  technic. 

The  region  of  the  olfactory  fissure  has  not  been  sufficiently 
protected.  This  is  very  necessary,  since  the  fibers  of  the 
olfactory  nerve  are  accompanied  with  lymph  vessels  which 
are  in  direct  connection  with  the  subdural  spaces.  For  this 
reason  virulent  pus  can  very  easily  infect  the  opened  fissures, 
and  in  this  case  a  purulent  meningitis  is  likely  to  rapidly  fol- 
low. Occasionally  osteomyelitis  of  the  skull  bone  is  to  be 
laid  to  the  tearing  of  the  primary  suturing,  and  is  easily 
avoided  by  the  secondary  suturing. 

Careful  attention  must  be  given  to  the  supraorbital  nerve. 
If  this  is  in  the  cicatrix  neuralgia  may  be  produced,  which 
is  only  avoided  by  an  additional  resection  of  the  nerve.  The 
operation  is  not  to  be  done  if  the  patient  suffers  from  ozena. 

Richards. 

Complicated  Cases  of  Disease  of  tlie  Accessory  Sinuses. 

W.  Uffenorde  (Zeitschrift  fuer  Laryngologie,  Bd.  III.,  S. 
597,  1911)  reports  twelve  cases  of  acute  retrobulbar  optic 
neuritis  that  all  originated  in  conjunction  with  an  acute  in- 
flammation of  the  accessory  sinuses.  Even  if  examination 
of  the  nose  in  such  cases  does  not  show  anything  very  abnor- 
mal, the  author  believes  that,  particularly  if  the  histor}^  of  the 
case  shows  a  previous  rhinitis,  a  closer  connection  between 
the  affection  of  the  eye  and  nose  must  be  thought  of.  The 
author  bases  his  report  on  thirty-seven  cases  of  affections  of 
the  accessory  sinuses,  coming  under  his  observation  in  the 
Gottingen  Clinic. 

The  disturbance  of  vision  in  his  cases,  the  author  believes, 
were  caused  by  a  stasis  of  vessels  and  a  perineural  edema  of 
the  optic  nerve.  The  nasal  treatment  consisted  in  reduction 
of  the  middle  turbinate,  and  the  use  of  a  powder  of  boric 
acid,  menthol  and  cocain,  which  was  snuffed  up  the  nose. 

The   author   reports   cases  of  orbital   phlegmons   resulting 
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from  an  acute  or  chronic  suppuration  in  the  frontal  sinus  or 
ethmoid  cells. 

Disease  of  the  ethmoid  cells  causes  more  orbital  complica- 
tions than  disease  of  the  frontal  sinus.  The  report  of  the 
case  of  a  woman,  aged  thirtty-nine  years,  is  given,  in  whom 
gradually  a  total  paralysis  of  the  right  eye  muscles  developed 
without  exophthalmos.  During  the  operation  necrotic  masses 
were  found  in  the  posterior  ethmoid  cells  and  sphenoid  sinus. 
lodid  of  potash  was  given,  but  without  result.  After  the 
operation  the  paralysis  of  the  eye  muscles  gradually  dis- 
appeared. 

In  three  cases  of  suppuration  in  the  antrum  of  Highmore 
with  orbital  complications,  the  author  mentions  the  value  of 
the  Caldwell-Luc  operation.  Three  cases  of  chronic  sup- 
puration of  the  ethmoid  and  frontal  sinuses  with  cerebral 
complications,  are  also  given.  In  one  case  a  diagnosis  of 
acute  suppuration  of  the  frontal  sinus  was  made.  The  opera- 
tion showed  an  absence  of  the  frontal  sinus,  and  the  dura 
was  immediately  exposed.  An  extradural  abscess  resulted, 
which  got  well.  This  experience  shows  how  important  it  is 
to  have  a  radiograph  made  before  the  operation. 

In  another  case,  in  a  man  twenty-three  years  old,  an  osteo- 
myelitis of  the  frontal  bone  in  connection  with  a  chronic  sup^ 
puration  of  the  frontal  sinus  and  ethmoid  cells,  led  to  a  men- 
ingitis and  septicemia.  The  Kuhnt  radical  operation  was 
performed  in  this  case,  but  the  patient  did  not  recover. 

In  the  last  case,  a  girl,  nineteen  years  old,  there  was  present 
an  ozena  with  a  left  sided  empyema  of  the  frontal  sinus  and 
ethmoid  cells.  During  the  Killian  operation  an  abscess  of 
the  frontal  sinus  with  an  extradural  abscess  was  discovered. 
After  two  months  of  apparently  complete  cure,  cerebral  symp- 
toms again  developed  and  an  abscess  of  the  frontal  lobe  at  a 
depth  of  5  cm.  was  found.  The  patient  died  of  a  meningitis 
caused  by  a  breaking  through  of  the  abscess  into  the  ven- 
tricle. Theisen. 

Chronic   Infections  of  the   Ethmoid    Cells  and  the    Sphenoid,  with 

Especial  Reference  to  Their  Relations  to  General  Medicine 

and  Their  Diagnosis   Through   the    Roentgen    Rays. 

Rhese  (Archiv.  ftier  Laryngologie  und  Rhinologie,  Vol. 
24,  No.  3)  reaches  the  following  conclusions  in  a  paper  of 
sixty  pages: 
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1.  Chronic  inflammations  of  the  ethmoid  labyrinth  and  of 
the  sphenoid  are  capable  of  maintaining  a  continuance  of 
other  nasal  affections.  They  constitute,  further,  the  point  of 
departure  for  diseases  of  other  organs  of  the  body,  near  and 
remote,  and  have  therefore  a  great  significance  ifor  general 
medicine. 

2.  The  significance  is  essentially  increased  by  the  fact  that 
chronic  infections  of  the  ethmoid  and  sphenoid  are  in  them- 
selves exceedingly  common  diseases,  and  furthermore,  since 
they  readily  maintain  an  insidious  and  latent  course. 

3.  Chronic  infections  of  these  cavities  are  of  importance 
for  the  etiolog}'  and  the  maintenance  of  the  following  dis- 
eases : 

(a)  In  the  nose  they  may  give  rise  to  chronic  maxillary 
and  frontal  sinus  suppurations  and  general  polyposis,  as  well 
as  the  clinical  picture  of  atrophic  rhinitis. 

(b)  They  give  rise  to  injuries  of  the  nervous  system,  not 
only  organically  through  causing  cranial  complications  of 
nasal  origin  and  with  great  frequency  a  chronic  ethmoiditis 
or  sphenoiditis  is  hidden  behind  the  external  picture  of  an 
apparent  neurosis  and  neuralgia.  (Hysteroneurasthenia, 
migraine,  supraorbital  neuralgia  and  other  forms  of  headache 
and  attacks  of  dizziness.) 

(c)  In  affections  of  the  ear  they  share  the  affections  of  the 
accessory  sinuses.  Tinnitus  is  frequently  observed  in  sup- 
puration of  the  ethmoid,  and  the  sphenoid  is  not  rarely  the 
expression  of  an  acoustic  neuritis  occasioned  by  absorption 
of  toxins. 

(d)  With  reference  to  the  numerous  relations  which  exist 
to  affections  of  the  eyes,  it  should  be  remarked  that  affections 
of  the  anterior  ethmoid  cells  are  especially  apt  to  occasion 
disturbances  of  the  lacrimal  ducts.  Furthermore,  involve- 
ment of  the  optic  nerve  apparently  arises  as  commonly 
through  diseases  of  the  posterior  ethmoids  as  through  that 
of  the  sphenoids. 

(e)  The  air  passages  may  be  involved  over  the  naso- 
pharynx and  bronchial  tubes.  The  cases  of  chronic  bronchitis 
occasioned  by  latent  suppurations  of  the  ethmoid  and  sphe- 
noid are  especially  important,  since  they  give  rise  to  suspicion 
of  tuberculosis. 

(f)  Chronic  gastric  and  intestinal  diseases  may  be  origi- 
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nated  or  maintained  by  chronic  inflammations  of  these  cavi- 
ties. 

(g)  Among  the  diseases  of  a  general  nature,  chronic 
atiemia  together  with  chronic  influenza  may  be  caused  by 
these  suppurations,  as  well  as  metastatic  involvement  of  other 
organs,  often  of  directly  cerebral  complications. 

4.  The  Roentgen  diagnosis  of  diseases  of  the  ethmoid  and 
of  the  sphenoid  is  best  accomplished  by  the  sagittal  position 
and  the  oblique  position.  In  the  interpretation  of  the  plate 
and  photographs  especial  importance  attaches  to  the  oblitera- 
tion of  the  boundary  lines. 

5.  The  sagittal  position  is,  in  the  first  place,  adapted  to 
show  to  us  the  degree  and  the  extent  of  an  ethmoid  infection. 
The  information  which  it  gives  us  is  most  definite  and  cer- 
tain with  reference  to  the  posterior  ethmoid  labyrinth.  The 
sagittal  position  is  less  reliable  than  the  oblique  position  with 
reference  to  the  anterior  ethmoki.  and  particularly  with  ref- 
erence to  the  frontals.  The  first  has,  according  to  experi- 
ence, frequently  failed  to  establish  in  cases  where  the  oblique 
position  showed  pathologic  alterations  in  the  anterior  ethmoid 
territory. 

6.  The  diagnosis  of  the  sphenoidal  infection  through  the 
sagittal  position  rests  upon  the  presence  of  a  shadow  in  a 
territor\'  denoted  by  the  diagrams.  (Then  follow  details 
which  require  examination  of  the  excellent  pictures  in  the 
original.) 

7.  Oblique  positions  have  the  following  advantages:  (a) 
They  permit  a  good  view  of  the  whole  anatomic  relations, 
(b)  They  give  more  definite  information  than  the  sagittal 
pictures  with  reference  to  the  pathologic  alterations  in  the 
anterior  ethmoid  territory,  especially  in  circumscribed  dis- 
eases of  this,  for  the  reason  that  the  territor\-  in  question 
comes  upon  the  plate  in  a  broader  and  more  comprehensive 
expression. 

(c)  This  advantage  is  particularly  marked  in  diseases  of 
the  frontal  cells  which  by  oblique  position  become  uncovered 
by  the  opposite  side  and  therefore  completely  isolated  upon 
the  plate.  Where  we  wish  to  be  especially  certain  as  to  the 
condition  of  the  frontal  cells,  and  their  relations  to  the  frontal 
sinus,  the  oblique  position  is  frequently  indispensable,  since 
many  cases  are  known  to  occur  in  which  the  origin  of  the  pus 
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and  the  clinical  appearance  is  in  favor  of  a  frontal  sinus  sup- 
puration, whereas  actually  the  frontal  sinus  is  poorly  devel- 
oped or  entirely  absent,  and  the  suppuration  actually  arises 
from  a  large  frontal  cell. 

8.  For  practical  purposes  in  the  majority  of  cases  the 
sagittal  position  will  be  sufficient.  If  this  is  not  adequate, 
the  oblique  position  of  both  sides  should  be  taken. 

9.  Chronic  inflammation  of  the  posterior  ethmoid  and  of 
the  sphenoidal  sinus  are  found  in  alx)ut  66  2/3  per  cent  of  all 
cases  simultaneously.  The  value  of  the  differential  diagnosis 
between  the  diseases  of  these  two  regions  is  therefore  dimin- 
ished. 

10.  In  many  cases  of  latent  disease  the  diagnosis  may  rest 
entirely  upon  the  X-ray,  as,  for  instance,  when  for  the  estab- 
lishment o-f  an  ethmoidal  or  sphenoidal  disease,  the  anatomic 
anomalies  make  extensive  operation  necessary  for  the  estab- 
lishment of  the  clinical  diagnosis,  and  furthermore,  when 
definite  symptoms  and  complaints,  such  as,  for  instance,  a 
sudden  amaurosis,  are  found  in  harmony.  This  is  particu- 
larly the  case  when  dangerous  complications,  as  orbital  ab- 
scess, require  an  immediate  clearing  up  of  the  situation  and 
operation. 

11.  If  the  Roentgen  rays  show  a  definite  obscuring  while 
the  clinical  findings  do  not  speak  in  favor  of  an  ethmoidal  or 
sphenoidal  disease,  further  observations  are  necessary.  As  a 
matter  of  fact,  many  such  cases  consist  of  beginning  altera- 
tions, which  at  the  time  are  found  neither  on  clinical  examina- 
tion nor  by  the  complaint  of  the  patient.  Good  ale. 

TIT. PHARYNX. 

Retropharyngeal   Struma. 

Trautmann  {PraenkeVs  Archiv.  filer  Laryngologie,  Vol. 
25,  Part  1)  reports  a  case  of  a  man  43  years  of  age,  who 
showed  a  growth  on  the  posterior  pharyngeal  wall,  which  had 
remained  unchanged  for  four  years,  and  is  considered  by  him 
to  consist  of  dislocated  and  isolated  thyroid  tissue,  without 
connection  with  the  true  thyroid.  Xo  operation  was  done, 
and  the  author  advised  care  in  the  operative  treatment  of 
similar  cases,  lest  this  may  be  the  only  existing  thyroid  tissue 
in  the  body,  and  its  removal  may  be  followed  by  myxedema. 

Goodale. 
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IV. — LARYNX, 

An   Enlarged   Demonstration  Model  of  the  Larynx. 

KiLLiAx  (I'crhandlung  des  herein  Deutschcr  Laryngolo- 
gen,  1911,  Curt  Kabitzsch,  Wiirzburg^).  It  will  interest  teach- 
ers ot  medical  students  to  know  that  Prof.  Killian  has  had 
constructed  a  model  of  the  laryn,x,  enlarged  nine  times,  the 
interior  of  which,  by  means  of  a  mirror  placed  above  it,  can 
be  demonstrated  to  students  in  all  parts  of  a  large  lecture  hall. 
The  model  is  constructed  by  Herrn  Vogelbacher,  Freiburg,  in 
Breisgau.  Horn. 

Laryngeal   Paralyses   in   Diseases  of  the   Medulla  Oblongata  and 
Semon's  Law. 

Freystadtl  (Fraeukel's  Archiv.  fiier  Laryngologie,  Vol. 
25,  Part  1)  reports  two  cases  of  syringomyelia  which  exhibit- 
ed all  phases  of  vocal  cord  parahsis  according  to  Semon's 
law.  These  paralyses  are  undoubtedly  of  medullary  origin. 
Posticus  paralysis  is  most  often  encountered,  and  it  would 
appear  that  in  symmetrical,  diffuse  diseases  of  the  medullarv 
nucleus  of  the  medulla,  the  nucleus  of  the  posticus  is  more 
vulnerable,  and  loses  its  function  most  readily.      Goodale. 

Aphthous  Ulcerations  of  the  Trachea  and  Larynx  in  Tuberculosis 

of  the  Lungs. 

S.  ZiBA  {Archiv.  fiier  Laryngologie  und  Rhinologie^  Vol. 
24,  Xo.  3)  reports  a  series  of  cases  characterized  by  small 
ulcerations  in  the  larynx  or  in  the  trachea,  not  showing  bacilli 
of  tuberculosis  histologically,  but  on  the  other  hand  numerous 
Grampositive  streptococci.  The  author  considers  these 
"aphthous"  ulcerations  to  be  occasioned  by  streptococci  which 
are  contained  in  the  sputum,  and  infect  the  surface  of  the 
mucous  membrane,  giving  rise  to  superficial  necrosis  of  the 
tissues.  It  is  probable  that  these  "aphthous"  ulcerations  often 
become  themselves  infected  by  tubercle  bacilli.         Goodale. 

Gymnastic   Exercises  of  the  Vocal    Cords   by   Means  of   Electric 
Tuning  Forks. 

E.  X.  Maljutin  (Archiv.  fner  Laryngologie  und  Rhinolo- 
gie,  Yo\.  24,  Xo.  3)  published  in  1896  a  method  of  exercising 
the  vocal  cords  by  placing  the  Bezold  tuning  fork  on  the  chest 
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or  the  head  of  the  patient,  who  was  then  made  to  speak  in 
unison  with  the  tuning  fork.  The  vibrations  of  the  fork 
were  transferred  to  the  vocal  cords  and  the  patient  found 
involuntarily  the  right  tone.  If  the  tuning  fork  was  placed 
on  the  head,  it  was  easy  to  obtain  a  socalled  head  voice;  if  it 
rested  on  the  chest,  the  resonating  chest  imparted  the  timbre 
of  the  chest  tones  to  the  voice.  The  author  has  devised  an 
apparatus  by  which  the  sound  of  a  tuning  fork  is  transferred 
electrically  to  a  given  portion  of  the  body.  The  author  has 
found  this  method  of  service  in  persons  who  have  lost  their 
voice  from  acute  catarrhal  inflammations  and  overstrain. 

Goodale. 
isolated  Fractures  of  the  Trachea. 

M.  Zimmerman  (Archw.  fiier  Laryngologie  und  Rhinolo- 
gie.  Vol.  24,  No.  3)  reviews  the  literature,  and  considers  the 
diagnosis  as  difficult  to  establish.  In  the  larynx  besides  the 
subjective  and  objective  manifestations  of  fracture,  there  may 
at  times  be  found  a  deformity  consisting  of  a  flattening  or 
widening  of  the  Adam's  apple,  occasioned  by  the  pressing  in 
of  the  lateral  plates  of  the  thyroid  cartilage,  or  an  abnormal 
protrusion  under  the  skin,  in  the  form  of  irregular  broken 
ends.  At  times  one  may  also  feel  a  slight  depression  at  the 
point  of  fracture,  or  one  may  perceive  an  abnormal  mobility 
of  the  individual  cartilages  of  the  larynx.  Crepitation  of  the 
cartilage  is  rare,  and  is  further  to  be  considered  with  caution, 
since  under  normal  conditions  a  form  of  crepitation  may  be 
elicited.  An  essential  aid  is  the  examination  by  the  laryngeal 
mirror.  At  times  lesions  of  the  vocal  cords  may  occur,  or 
fragments  of  cartilage  protruding  into  the  lumen  of  the  lar- 
ynx, small  hematomata,  or  swelling  of  the  mucosa,  which 
may  extend  the  aryepiglottic  folds,  vocal  bands  and  the  cover- 
ing of  the  arytenoids.  The  prognosis  is  usually  good.  If 
stenosis  is  present  tracheotomy  is  necessary,  but  is  to  be 
avoided  if  possible.  Goodale. 

Contribution  to  the  Diagnosis  of  Rheumatic  Paralysis  of  the  Recur* 
rent  Nerve,  and  the  Value  of  the  X-Ray  Examination. 

Le\^.nstein  (Archiv.  fuer  Laryngologie,  Vol.  25,  Part  1). 
A  few  cases  have  been  reported  of  recurrent  paralysis  of  prob- 
able rheumatic  origin.  Others  have  been  reported,  dependent 
upon  chemical  poisons  and  also  from  various  infectious  dis- 
eases  such  as   influenza,   diphtheria  and  typhoid.     In    some 
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instances  the  recurrent  paralysis  may  be  complete,  and  if  then 
gradually  a  typical  posticus  paralysis  develops,  tracheotomy 
may  be  necessary.  The  duration  of  the  cases  has  ranged  from 
3  to  S  months,  recovery  being-  the  rule.  The  author  reports  a 
case  of  a  young  man,  previously  in  good  health,  who,  after 
exposure  to  a  draught,  became  suddenly  hoarse,  and  showed 
on  examination  unilateral  paralysis  of  the  vocal  cord,  corre- 
sponding to  the  side  of  exposure.  The  treatment  consisted 
partly  in  the  use  of  the  galvanic  current  applied  both  to  the 
region  of  the  right  vagus  and  to  the  right  vocal  cord.  After 
several  months'  treatment  the  motion  in  the  cord  returned,  to 
a  considerable  extent,  and  the  voice  appeared  somewhat  bet- 
ter. The  diagnosis  of  rheumatic  paralysis  would  have  been 
made,  if  later  the  X-ray  examination  had  not  been  undertaken. 
This  showed  a  spindle-shaped  growth  in  the  region  of  the  sub- 
clavian artery,  which  was  considered  to  be  aneurysm  of  the 
subclavian. 

Examination  of  the  literature  in  the  last  twenty-five  years 
shows  that  the  greater  number  were  reported  previous  to  the 
discovery  of  the  Roentgen  rays,  and  in  the  great  majority  of 
the  other  cases  no  use  was  made  of  this  method  of  diagnosis. 
The  author  consequently  recommends  great  care  in  the  mak- 
ing of  a  diagnosis  of  rheumatic  paralysis.  Goodale. 

Two   New   Instruments  for   Bronchoscopic   and    Esophagoscopic 

Work. 

KiLLiAN  iVerhandlung  des  Verein  Deutscher  Laryngolo- 
gen,  1911,  Curt  Kabitzsch,  Wiirzburg).  For  the  purpose  of 
conveniently  examining  the  upper  part  of  the  esophagus  and 
the  hypopharynx.  Prof.  Killian  has  shown  a  long  bivalve 
speculum  which  opens  by  hand  pressure  and  fits  into  the  regu- 
lar Brunnings  handle.  He  has  also  presented  an  instrtunent 
for  measuring  the  diameters  of  the  bronchial  tubes  on  the  liv- 
ing. This  latter  consists  in  a  tiny  pair  of  calipers  on  the  end 
of  the  regular  forceps  handle  which  when  opened  in  the  bron- 
chus registers  the  diameter  at  the  handle.  Both  instruments 
are  manufactured  by  F.  L.  Fischer,  Freiburg.  Horn. 

The  Combined    Specific    and   Local    Treatment    of    Laryngeal 
Tuberculosis. 

Edmund  ^Ieyer  {Verhandlung  des  Verein  Deutscher  Lar- 
yngologen,   1911,  A.  Stuber's    Verlag,  Wiirzburg).     At    the 
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liieeting  of  the  German  Laryngological  Society,  held  recently 
in  Dresden,  Meyer  gives  his  results  in  23  cases  of  laryngeal 
tuberculosis  in  which  he  combined  the  tuberculin  treatment 
with  intralaryngeal  cutting  operations.  He  used  as  his  injec- 
tion an  emulsion  of  the  tubercle  bacilli,  known  to  the  trade 
as  "Bazillen-Emulsion  Hochst"  nach  Dr.  Fritz  Meyer  (S.  B. 
E.  Hochst).  In  all  his  operations  he  used  the  bloody  method 
and  removed  as  "much  as  possible  at  one  sitting.  He  does  not 
recommend  the  use  of  the  cautery.  From  X-rays  he  has  seen 
no  cases  cured.  The  method  of  using  the  preparation  was 
exactly  the  same  as  for  cases  of  pulmonary  tuberculosis,  and 
he  insists  on  the  giving  of  very  small  doses  and  never  getting 
a  reaction  which  would  raise  the  temperature  over  37.5  C. 
In  those  cases  which  formerly  had  shown  but  little  tendency 
to  be  influenced  by  the  tuberculin  treatment,  under  this  com- 
bined method  he  observed  such  results  as  had  never  before 
been  his  pleasure  to  see.  Most  of  his  patients  were  ambula- 
tory, and  some  of  his  cures  were  certainly  remarkable.  The 
cases  are  not  carefully  tabulated,  so  that  the  reviewer  cannot 
quote  statistics.  The  case  histories  are  well  worth  study  in 
the  original.  Horn. 

v. MISCELLAXEOUS. 

The  Action   of  Salvarsan   on   Syphilis  of  the   Upper  Air   Passages, 

Scleroma,  on  the  Plaut-Vincent  Angina,  and 

on  Scorbutus. 

Gerrer  iArcliir.  fuer  Laryngologic  mid  Rhinologic,  Vol. 
24,  No.  3)  reports  a  series  of  cases  of  syphilis  of  the  upper 
air  passages,  who  had  shown  secondary  tertiary  lesions  recur- 
rent, in  spite  of  repeated  treatment  with  mercury  and  iodin. 
In  all  instances  the  specific  lesions  disappeared  with  great 
rapidity.  The  most  obstinate  one  was  a  case  of  severe  ne- 
crosis of  the  nose  and  upper  jaw,  in  which  a  sequestrum 
required  six  Aveeks  for  exfoliation.  Injections  were  made 
in  the  gluteus  muscles  in  eight  instances  and  in  the  veins  in 
nine.  The  intravenous  injection  is  least  pleasant  at  the  time, 
but  soon  becomes  relatively  more  comfortable  than  those  made 
into  the  muscles.  Brief  symptoms  of  poisoning  occurred  in 
some  instances  on  the  following  day,  but  soon  disappeared. 
Injections  into  the  gluteus  gave  rise  to  infiltrations  which  were 
sensitive  sometimes  for  tv.o  to  three  weeks. 
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The  author  tested  salvarsan  in  one  case  of  scleroma  with 
negative  resuh. 

In  the  Plaut-\'incent  angina,  it  yielded  proinptly,  the  dis- 
comfort disappearing  on  the  next  day,  and  the  ulceration  in 
three  to  four  days.  At  the  same  time  the  spirochaete  and  fusi- 
form bacilli  disappeared.  These  results  were  in  harmony  with 
others  already  published  by  Ehrlich  and  by  Rumpel.  In  one 
case  there  was  an  association  of  scorbutus  characterized  by 
ulcerative  inflammation  of  the  gums,  mouth  and  tonsils,  in 
which  the  inflammation  disappeared  on  the  second  day. 

These  cases  show  that  we  have  in  salvarsan  a  specific  rem- 
edy against  spirochaete  infections,  in  which  syphilis  naturally 
occupies  the  first  place.  Goodale. 

The  Correction  of  Facial  Paralysis  by  Plastic  Operations  with  the 
Muscles  of  the  Face. 

Lexner,  Jena  (Muench.  med.  IVochcnschr.,  \o\.  58.  No. 
15).  has  succeeded  in  one  case  of  complete  facial  paralysis 
in  obtaining  a  very  satisfactory  cosmetic  and  functional  result 
by  transplanting  the  anterior  edge  of  the  masseter  to  the 
upper  and  lower  angle  of  the  mouth.  In  a  similar  way  the 
anterior  edge  of  the  temporalis  with  its  point  was  transplant- 
ed subcutaneously  to  the  outer  angle  of  the  eye.  The  patient 
had  a  perfectly  symmetrical  position  of  the  mouth  even  while 
laughing.  Horn. 

The  Results  of  the  Local  Treatment  of  Chronic  Inflammatory  Dis- 
eases of  the  Bronchial  Tubes. 

Ephraim  (Deutsche  vicdhinische  Wochcnschrift,  Novem- 
ber 9,  1911).  The  former  methods  of  treatment  in  chronic 
affections  of  the  bronchial  tubes  fail  in  the  majority  of  the 
cases.  Inhalations  of  finely  vaporized  fluids  are  absolutely 
useless.  Bronchoscopic  examinations  as  well  as  animal  ex- 
perimentations show  that  even  in  the  favorable  cases  the  par- 
ticles of  the  fluid  used  that  reach  the  bronchial  mucous  mem- 
brane are  so  small  in  amount  that  the  therapeutic  action  is 
practically  nil. 

The  author  has  experimented  on  dogs  and  squirrels,  by  car- 
rying an  atomizer  into  the  main  bronchus  and  spraying  in  a 
coloring  fluid  and  then  immediately  taking  out  the  lungs,  in 
order  to  prevent  a  diffusion  of  the  fluid,  and  has  found  large 
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parts  of  the  lung  colored.  Microscopic  examination  showed, 
that  in  these  regions,  not  only  the  walls  of  even  the  smallest 
bronchi,  but  also  the  walls  of  the  alveoli  were  colored. 

The  author's  investigations  in  animals  show,  that  through 
these  endobronchial  injections,  the  fluid  can  be  carried  into  the 
smallest  bronchi. 

Technic  in  Patients. — The  fluid  to  be  used  in  cases  of  bron- 
chial catarrh,  may  be  injected  through  a  bronchoscope,  but  the 
author  uses  a  method  which  is  much  more  agreeable  to  the 
patient  than  the  introduction  of  the  bronchoscope.  x\fter 
anesthetizing  the  glottis  by  a  spray  or  application  and  the  tra- 
chea by  using  a  properly  curved  vaporizer,  a  canula  attached 
to  a  flexible  vaporizer  can  be  carried  directly  into  the  right  or 
left  bronchus.  In  order  to  inject  the  medicated  fluid  over  as 
far  an  area  as  possible,  the  instrument  is  slowly  raised  and 
lowered  while  the  injection  is  being  made. 

Therapeutic  Results. — The  author  has  treated  one  hundred 
and  sixty-one  patients  endobronchially,  that  before  had  been 
treated  without  result  in  the  usual  way.  Twenty-two  were 
suffering  from  a  chronic  or  subchronic  catarrhal  bronchitis. 
In  eighteen  of  these  cases  after  a  single  endobronchial  injec- 
tion, the  improvement  was  so  decided  that  further  treatment 
for  the  complete  relief  was  unnecessary.  The  injected  fluid 
which  is  finely  vaporized,  v,  as  usually  5-7  ccm.  for  each  bron- 
chus. The  author  usually  used  novocain  2.0,  suprarenin  solu- 
tion (1-1000)  10.0,  physiologic  salt  solution  ad.  100.0.  In 
cases  with  very  profuse  secretion  the  author  has  used  with 
good  results  a  1/6  per  cent  silver  nitrate  solution.  In  two 
cases  of  long  standing  purulent  bronchitis  with  a  few  injec- 
tions of  a  5-10  per  cent  turpentine  emulsion  to  which  was  add- 
ed some  suprarenin,  the  author  was  able  to  completely  check 
the  secretion. 

In  a  case  of  bronchiectasis,  after  fifteen  injections,  the 
patient  has  improved  so  greatly  that  for  a  year  he  has  raised 
only  from  5  to  7  ccm.  of  an  odorless  sputum  daily,  while  be- 
fore the  treatment  he  had  been  raising  from  120  to  150  ccm. 
of  a  very  foul  secretion. 

In  a  second  case,  the  author  obtained  the  same  good  results, 
the  amount  of  expectoration  diminishing  from  250  to  60  ccm. 
The  treatment  in  both  these  cases  consisted  in  the  injection 
of  turpentine  and  other  oils,  iodoform,  and  iodol  emulsion, 
preceded  by  the  use  of  hydrogen  peroxid. 
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The  majority  of  the  author's  observations  were  in  cases  of 
bronchial  asthma.  He  has  treated  one  hundred  and  thirty- 
three  asthmatic  patients,  endobronchially.  The  following  in- 
teresting observations  were  made:  The  endobronchial  injec- 
tion of  suprarenin  mLxed  with  novocain,  invariably  relieved 
the  asthmatic  paroxysms  m  a  few  minutes;  patient's  breath- 
ing became  easy  and  the  wheezing  and  whistling  disappears. 

The  method,  as  to  whether  the  injection  is  made  through  a 
bronchoscope  or  with  the  curved  spray  apparatus,  does  not 
make  any  difference.  The  complete  relief  from  the  asthmatic 
attacks  in  the  majority  of  the  patients  lasts  a  long  time,  that  is 
weeks,  months  or  even  over  a  year.  In  other  cases,  but  much 
less  frequent,  the  symptoms  return  after  a  shorter  interval, 
but  usually  disappear  again  for  a  long  time  after  one  or  more 
treatments. 

Out  of  the  one  hundred  and  thirty-three  asthmatics,  there 
were  thirteen  in  whom  the  asthmatic  attacks  only  came  on 
every  few  months  and  lasting  only  a  few  days.  In  this  periodic 
form  of  asthma,  the  result  of  the  treatment  is  not  as  good,  but 
even  in  this  form,  out  of  ten  patients  who  had  been  kept  under 
observation,  three  remained  entirely  free  from  attacks.  In  six 
other  cases  of  well  marked  neurasthenic  asthma,  in  only  two 
was  a  lasting  result  obtained. 

The  most  favorable  cases  for  treatment  were  the  cases  of 
true  bronchial  asthma,  accompanied  by  chronic  bronchitis  and 
emphyema,  with  almost  daily  paroxysms.  Of  one  hundred 
and  three  cases  of  this  kind  treated  endobronchially,  and  in 
whom  other  methods  of  treatment  had  been  absolutely  of  no 
avail,  eighty-eight  could  be  kept  under  observation.  In  seven- 
ty-two the  result  of  the  treatment  was  very  satisfactory,  and 
fortVTeight  of  these  did  not  have  any  recurrences. 

Conclusions. — The  author's  experience  with  this  method  of 
treatment,  shows  without  a  doubt,  that  endobronchial  injec- 
tions furnish  a  method  which  is  not  only  not  harmful,  but  in 
many  otherwise  incurable  cases,  is  of  the  greatest  benefit. 

The  author  states  that  the  method  must  be  more  universally 
employed,  before  any  positive  conclusions  can  be  drawn.  It  is 
a  question  as  to  whether  diseases  of  the  lung  tissue  itself  can- 
not be  treated  in  this  way,  because  the  author's  experiments  in 
animals  shows  that  the  injected  fluid  was  carried  even  to  the 
alveoli.  Theisen. 


BOOK  REVIEWS. 

Verhandlungen  Vereins  Oeutscher  Laryngologen,  1911. 

Published  by  Curt  Kabitzsch  (A.  Stuber's  Verlag),  Wiirz- 
burg.     Price,  marks  7.0. 

This  year's  meeting  of  the  German  Laryngological  Society 
was  one  of  the  best  attended  and  most  important  scientifically 
in  the  liistory  of  the  society.  In  these  pages  many  of  the 
individual  papers  of  the  meeting  have  been  and  will  be  re- 
viewed in  detail,  but  every  contribution  this  year  is  worthy 
of  careful  study.  It  is  not  fair  to  the  rest  of  the  excellent 
papers  to  select  any  for  special  notice,  but  certainly  Prof. 
Rumpf's  magnificent  address  on  the  present  position  of  the 
tuberculosis  question,  and  especially  as  it  relates  to  the  ques- 
tion of  laryngeal  tuberculosis,  is  well  worthy  of  an  especial 
translation  in  full. 

Prof.  Edmund  Meyer  gave  a  very  interesting  review  of  his 
work  on  the  combined  surgical  and  tuberculin  treatment  of 
laryngeal  tuberculosis,  an  abstract  of  which  appears  in  this 
number.  Some  very  excellent  original  papers  along  the  lines 
of  experimental  phonetics  v/ould  interest  specialists  in  this 
subject.  Killian's  very  important  article  on  bronchoscopy  in 
small  children,  which  will  be  reviewed  in  full,  is  well  worthy 
of  special  study.  Ritter  of  Berlin  showed  two  of  his  cases 
in  which  he  had  operated  the  frontal  sinus  with  retention  of 
the  anterior  wall.  This  operation,  which  he  proposed  about 
two  years  ago,  is  the  only  operation  of  the  kind  which  has 
proved  practical.  It  is  not  in  any  sense  a  plastic,  but  by  means 
of  a  small  horizontal  incision  at  the  upper  border  of  the  pre- 
viously determined  form  of  the  frontal  sinus,  the  sinus  is 
opened  and  curetted  from  above. 

For  those  specialists  who  read  German,  a  full  set  of  these 
transactions  should  find  a  place  in  their  libraries.  Published 
imrnediately  after  the  meeting,  the  papers  are  often  unpub- 
lished elsewhere.  The  transactions,  therefore,  enable  one  to 
keep  in  touch  with  laryngologic  progress  in  Germany. 

Horn. 
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Handbuch  der  Spezielien  Chirurgee  de«  Ohres  und  Oberen  Luftwege. 

Edited  by  Katz,  Preysing  and  Blumenfeld,  Published 
by  Curt  Kabitzsch  (A.  Stuber's  Verlag),  Wiirzburg.  Price: 
Vol.  Ill,  Parts  1  and  2,  m^rks  12.  Vol.  I,  Second  Half,  Part 
1,  marks  6. 

The  first  five  parts  of  this  monumental  work  have  already 
been  reviewed  in  these  Annals.  They  dealt  exclusively  with 
the  anatomic  side  of  the  subject.  The  two  present  volumes 
have  taken  up  the  beginning  of  the  practical  side.  Since  the 
publication  of  Heymann's  Handbuch  in  the  80's,  nothing  has 
been  attempted  which  gives  such  a  complete  reflection  of  the 
modem  German  school  of  specialists  as  the  present  work. 

The  first  part  of  the  second  half  of  Volume  I  is  a  book  of 
over  one  hundred  pages  and  deals  exclusively  with  the  sub- 
ject of  stenoses  of  the  upper  air  passages.  Perhaps  no  one  in 
Europe  could  have  been  more  haf^ily  selected  than  Pieniazek 
of  Krakau,  who  by  the  publication  of  his  classical  text  book 
on  this  subject  a  few  years  ago,  has  become  the  acknowledged 
dean  in  this  matter.  Suffice  it  to  say  that  the  scattered  lit- 
erature on  the  subject  has  here  been  gathered  tc^ether  and 
carefully  digested.  The  present  work  is  the  most  complete 
of  its  kind  in  any  language. 

The  bronchoscopic  treatment  of  bronchial  asthma  has  now 
evidently  won  for  itself  a  place  in  our  methods  of  treating 
this  obstinate  disease,  and  Pieniazek  warmly  recommends  it, 
especially  in  the  more  obstinate  cases.  Sometimes  he  con- 
siders it  necessar}'  to  repeat  the  treatment  more  than  once. 

The  chapter  on  intubation,  its  indications  and  use,  both  for 
acute  stenoses  and  for  purposes  of  dilatation,  is  especially 
good.  The  subject  of  difficult  decanulization  is  very  thor- 
oughly treated  in  great  detail  and  many  valuable  suggestions 
are  made. 

The  most  interesting  of  all  the  set  so  far  is  the  first  and 
second  parts  of  the  third  volume,  a  book  of  over  250  pages, 
and  deals  principally  with  the  first  part  of  Prof.  Boenning- 
haus'  article  on  the  surgery  of  the  accessory  sinuses.  To 
those  who  are  acquainted  with  his  text  book  of  otolog)-,  much 
was  expected  in  this  article,  and  we  have  not  been  disap- 
pointed. 

Practical  and  useful  should  be  applied  to  every  word  in  the 
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entire  book.  His  chapter  on  the  differential  diagnosis  of  the 
sources  of  pus  found  in  different  regions  of  the  nose  is  a 
masterpiece  of  brevity  and  clarity.  Every  modern  operation 
on  the  accessory  cavities  is  carefully  described,  and  his  well- 
known  skill  in  drawing  and  semidiagrammatic  figures  is  given 
full  play. 

The  publishers  have,  as  usual,  spared  no  expense  in  typog- 
raphy or  illustrations,  and  if  the  subsequent  volumes  main- 
tain the  present  high  standard,  the  work  will  easily  rank  as 
one  of  the  great  masterpieces  in  the  literature  of  the  surgery 
of  the  ear  and  upper  air  passages.  Horn. 
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479. 
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Freudenthal,  709. 
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som  hook,  Botay,  744. 
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scope,   Yankauer,   414. 
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Myers,   460. 
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esophagus,   Yankauer,   414. 
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esophagus,  Fournier,  744. 
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llan,  1003. 
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kavier    method,   McCullagh,    943. 
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Eustachian  tube,  recent  advances 
in  treatment.  Yankauer,  93". 

Eustachian  tube,  speculum  for  ex- 
amination and  treatment  of, 
Yankauer,  421,  470. 

Eye.  educated  as  a  substitute  for 
deaf  ears,  Xitchie,   74.   213. 

FACIAL,  paralysis  •  corrected  by 
plastic  operations  on  muscles 
of  face,  Lexner,  1005. 

Facial  i)axalysis  with  Meniere's 
symptom,  Bruce  and  Fraser, 
253. 

Fistula,  nasal,  Streit,  994. 

Fibrolysin  in  fibrosis  of  the  mid- 
due  ear,  Yearsley,   982. 

Fibrolysin  in  otology,  Yearsley, 
T35. 

Fibroma  of  nasopharynx,  Cham- 
berlin,    683,    715. 

Fibroma,  rhinopharyngeal,  inser- 
tion and  seat  of,  Jacques,  881. 

Fibromata,  retropharjrngeal.  In- 
sertion and  seat  of,  Jacques, 
SSI. 

Fibrosis  middle  ear  treated  by 
fibrolysin,    Yearsley,    982. 

Foreign  bodies,  multiple,  in  small- 
er bronchi.  Hopkins,  825. 

Fracture  trachea,  isolated,  Zim- 
merman,  1002. 

Frontal  sinus,  radical  operation, 
preservation  of  anterior  waU, 
Gallagher,    728. 

Furuncle  of  the  canal  simulating 
otitis  media  purulenta  acuta; 
mastoiditis,  perisinus  abscess 
■with  perforation  of  the  pre- 
mastold  lamina,  Blackwell,  468. 

GBXERAL  medicine,  relation  of 
ethmoid  and  sphenoid  infection, 
Rhese,    997. 

Gymnastic  exercises  of  vocal 
cords  by  -nenns  of  electric  tun- 
ing forks,  Maljutin,  1001. 

HAY  fever,  immunization  treat- 
ment of,  Scheppegrell,  258. 

Hay  fever,  prophylactic  inocula- 
tion. Noon,   990. 

Hearing,  mechanical  aids,  Frid- 
enberg,    138,    182. 

Hearing,  upper  limit,  determina- 
tion,  Struycken,    496. 

Hemorrhage,  ear,  Sheppard,  964. 

Hemorrhage  from  peritonsillar 
abscess.  Coffin,   482. 

Hemorrhage  into  labryinth,  Phil- 
lips,   974. 

Hemorrhage,  late  secondary,  after 
tonsillotomy,   Hopkins,  575. 

Hygiene  ear  and  social,  Friden- 
berg,    784. 

Hypophysis,   operation,   Fein,   254. 

Hysterical  aphonia,  treatment. 
Senator,  271. 


IMPAIRED       hearing,     profound, 

from  pathologic  conditions     of 

ears,  Dench.   54,   213. 
Infections,    bacterial,    spread    of, 

from  nasal  and  nasophar>-ngeal 

cavities    by    way    of    lymphatic 

channels.   Turner,   751. 
Internal      ear     necrosis,     McCoy, 

479. 
Intracranial       complications       of 

aural    disease,    Eagleton,    69S. 
Intracranial    lesions    with    acute 

aural   disease.   Smith.    601. 
Intracranial  murmurs  in  relation 

to      tinnitus      aurium,      Hyslop, 

9S1. 

JUGLTLiAR       bulb,       intervention, 
Moure,    252. 

KIPP.  obituary,  467,  955. 
KirmiSsom      hook,      modified,    for 

removal  of  sou  from  esophagus, 

Botay,  744. 

LABYRINTH       drainage       with 

hearing       existing     after     two 

years.   Dench,    959. 
-L.abyrlnth,  effect  of  Ehrlich-Hata 

remedy,    Alexander,    441. 
Labyrinth,   hemorrhage,   974. 
Labyrinthine      fistula,      Kerrison, 

956. 
Labyrinthitis,  L^rbantschitch,   985. 
Labyrinthitis.       acute       suppura- 
tive, in  conjunction  with  acute 

otitis  media  suppurativa.  Duel, 

962. 
Labyrinthine       suppuration    sug- 
gesting cerebellar  abscess,  Ker- 
rison,  43,   191. 
Lactic  acid  bacilli  in  treatment  of 

otitis   media  suppurativa,   Has- 

kln,   49,    196. 
Lactic  add  ferment  in  ozena  and 

otorrhea.   Stephenskl,    272. 
Lamp,  vest  pocket     head,     Hays, 

694. 
Laryngitis,         ulceromembranous, 

Moure,    741. 
Laryngology,    ideal    clinic,    Huey, 

82. 
Laryngoscopy,  direct,  Ingals,  707. 
Laryngotracheal     tract,     stenosis 

treated    with    radium,     Cantas, 

266. 
Larynx,  aphthous  ulcerations     in 

pulmonary     tuberculosis,     Zlba, 

1001. 
Larynx,        cartilaginous      tumors, 

Carroll.   807. 
Larynx,    enlarged   demonstration. 

Killian,    1001. 
Larynx,  extirpation,  Craig,   629. 
Larynx,    paralysis   in   diseases  of 

medulla  and  Semon's  law,  Frey- 

stadtl,   1001. 
Larynx,  tuberculosis,  Meyer,  1003. 
Lai'ynx,     tuberculosis,     treatment 

with    trichloracetic   acid,    Syts- 

chow,  504. 
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Larynx  tumors,  cartilaginous, 
Carroll,  807. 

Lateral  sinus,  superficial,  in  mas- 
toiditis, Hopkins,  475. 

Lateral  sinus  tlirombosis  witli 
cerebellar  abscess,  Dougherty, 
434,    474. 

Lip  reading,  practical  value, 
Goldstein,   948. 

Ludwig's  angina,  Delie,  503. 

Lupus,    nose,   Pfannsteil,    989. 

Lymphatic  channel,  spread  of  bac- 
terial infections  from  nasal  and 
nasopharyngeal  cavities.  Tur- 
ner,  751. 

MALARIAL  fever  or  typhoid  mis- 
taken for  mastoid  abscess,  Cow- 
en,    243. 

Malleus  lying  free  in  the  tym- 
panic cavity,  Lewis,  976. 

Mastoid  abscess  mistaken  for 
typhoid  or  malarial  fever.  Cow- 
en,   243. 

Mastoid,  gunshot  wound,  Oppen- 
helmer,  218,  219. 

Mastoid  inflammations,  relations 
to  active  autointoxication. 
Snow,  981. 

Mastoid  operation  for  persistent 
pain  in  mastoid  region,  Harris, 
237. 

Mastoid  operations,  socalled  con- 
servative, with  description  of 
technic  of  Heath,  Bondy  and 
Siebenmann,   Richards,   933. 

Mastoid  operation,  technic  of 
Heath,  Bondy  and  Siebenmann, 
Richards,   578. 

Mastoid  pain,  Lutz,  957. 

Mastoid,  radical  operation,  All- 
port,  400. 

Mastoid,  radical  operation  with 
Thiersch  grafts,  Welty,  167. 

Mastoid    radiographs,    Myles,    477, 

Mastoid,  rarefying  osteitis,  Rich- 
ardson,   618. 

Mastoid  region,  bloodclot  sur- 
gery,   Blackwell,    450,    486. 

Mastoid  region,  persistent  pain 
treated  by  mastoid  operation, 
Harris,  237. 

Mastoid  sarcoma,  spindlecelled, 
Glogau,   428. 

Mastoid  wound,  treatment  follow- 
ing operation.  Brown,   861. 

Mastoiditis,  atypical,  Crockett. 
921. 

Mastoiditis  complicated  by  epi- 
lepsy. Brown,  211. 

Mastoiditis  followed  by  cerebY-al 
symptoms,  Perkins,  4.^2,  471 
473. 

Mastoiditis,  late,  following  scar- 
let fever  with  perisinus  abscess 
and  sinus  thrombosis,  Ald^rton, 
246. 

Mastoiditis,  perisinus  abscess, 
otitis  media,  simulated  by  fur- 
uncle of  the  canal,  Blackwell, 
468. 


Mastoiditis  treatment  in  infants 
Page,  735. 

Mastoiditis  with  sn  unusually  su- 
perficial sinus,  Hopkins.   475. 

Mastoiditis  without  apparent  in- 
volvement of  middle  ear,  Per- 
kins, 423. 

Maxillary  sinus  empyema,  treat- 
ment by  means  of  a  temporary 
resection  of  the  inferior  turbi- 
nate, HIrsch,   738. 

Maxillary  »uu)8,  probing  followed 
by  complications  and  death, 
Claus,    256. 

Maxillary  sinusitis,  chronic,  radi- 
cal  operation,   Denker,    259. 

Medulla,  diseases  causing  laryn- 
g€al  paralysis  and  Semon's 
law,   Freystadtl,    1001. 

Meniere's  symptoms,  with  facial 
paralysis,  Bruce  and  Fraser, 
253. 

Meningitis,  otitic,  presenting 
unique  symptoms,  Oppenhelmer, 
221. 

Meningitis,  otitic,  relation  to 
cholesteatoma  of  ear,  Danelon, 
497. 

Meningitis,  purulent,  treated  with 
urotropin,   MoKernon,   979. 

Meningitis  treated  with  anti- 
streptococcus  serum,  Dench, 
970. 

Mental  derangement  associated 
with  suppurative' otitis  media. 
Day,   388. 

Middle  ear  abscess,  followed  by 
encephalitis,    Alderton,    240. 

Middle  ear,  conservative  radical 
operation,   Stacke,    893. 

Middle  ear  fibrosis  treated  by 
fibrolysin,    Yearslej',    982. 

Middle  ear  inflammations,  rela- 
tion to  active  autointoxica- 
tion. Snow,   9&1. 

Middle  ear  suppuration,  acute 
and  chronic,  treatment  with 
autogenous  vaccine  in,  Kopetz- 
ky.  251. 

Middle  ear  suppuration  treated 
with  Yankauer  operation.  Hays, 
86,    226. 

Mucocele  of  nasal  accessory  si- 
nuses,  Hastings,   638. 

NASAL        and        nasopharyngeal, 

spread    of    bacterial    infections 

from,      by      way      of   lymphatic 

channels,   Turner,    751. ' 
Nasal  fistula,   median,  Streit.   994. 
Nasal  obstruction,  relation  to  ar- 

ticulatory  capacity  in  children, 

.Tones,    989. 
Nasal    or    oral    route   for    septum 

operations,  Halle,   500. 
Nasal   septum,    perforating   ulcer, 

pathogenesis,  Schiffers,  259. 
Nasal    sinuses,   different    methods 

of  treatment,  Hurd,  851. 
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Nasal  sinuses,  methods  of  treat- 
ment,   Hurd,    851. 

Nasal  stenosis,  chronic,  and  col- 
lapse induration  of  ri^ht  pul- 
monary apex,  Rosenberg,  993. 

Nasopharj-ngeal  origin  of  chorea, 
de    Ponthiere,    262. 

Nasopharyngoscope,   Holmes,   29. 

Xasopharj'ngoscope  as  aid  in  ex- 
amination and  treatment  of 
eustachian  tube.  Holmes,  511, 
939. 

Xasopharyngoscope,  electric,  Km- 
erson,  41. 

Nasopharynx,  examination  and 
treatment  with  nasopharyngo- 
scope.  Holmes,  29. 

Nasopharynx,  fibroid  polyps. 
Wells.  ;i3. 

Nasopharvnx.  fibroma,  Chamber- 
lin,  683,  715. 

Nasopharynx,  sarcoma.  Flarrell, 
67. 

Necrosis  internal  ear.  existing  but 
not  evident  at  time  of  radical 
operation,  McCoy,  479. 

Neuritis  acustica  alcoholica,  Mo- 
rlan,  734. 

Neurosis,   ethmoidal,   Killian,   255. 

New  York  Academy  of  Medicine, 
Section  on  Otology,  181,  191, 
211,   218,    467,   477,   486,   694. 

New  York  Otological  Society, 
237,   955,  962,  974. 

Nose,  chondroma,  Schwerdtferger, 
739. 

Nose  diseases,  indication  for  rad- 
ical operative  procedure,  Loewe, 
500. 

Nose   luptis,   Pfannensteil,   989. 

Nose,  primary  tuberculosis  of, 
Oppenheimer,    255. 

Nose,  sarcoma,  Farrell,  67. 

Nose,  scab  formation,  Porcher, 
989. 

Nystagmus,  vestibular,  Fletcher, 
144. 

OPTIC  neuritis  benefited  by  oper- 
ation on  sphenoid  and  poste- 
rior  ethmoid.    Smith,    721. 

Oral  or  nasal  route  for  septum 
operations,    Halle,    500. 

Ossiculectomy,  indications  in 
chronic  suppurative  otitis,  Mc- 
Kiramie,  454- 

Osteofibroma  occupying  the  ton- 
sillar   fossa,    Kelsey,    463. 

Osteitis,  rarefying,  of  mastoid 
bone.    Richardson,    618. 

Otolgia  due  to  dental  lesions, 
Schamberg,   492. 

Otitic  disease,  value  of  blood  cul- 
tures, Oppenheimer,  109,  197. 

Otitic  meningitis  presenting  some 
unique  symptoms,  Oppenheimer, 
221. 

Otitic  meningitis,  relation  to 
cholesteatoma  of  ear,  Danelon, 
497. 


Otitis  media  suppurativa,  asso- 
ciated with  mental  derange- 
ment. Day,  388. 

Otitis  media  suppurativa,  treat- 
ment In  Infants,  Page,  735. 

Otitis  media  suppurativa  treated 
with  suspensions  of  lactic  acid 
bacilli.  Haskln.   49,  196. 

Otitis  media  suppurativa  acuta  in 
conjunction  with  acute  suppu- 
rative  labyrinthitis.  Due!,   962. 

Otitis  media  suppurativa  acuta, 
mastoiditis,  perisinus  abscess 
with  perforation  of  premas- 
toid  lamina,  simulating  furun- 
cle of  the  canal,  Blackwell,  468. 

Otitis  media  suppurativa  acuta, 
six  cases  In  one  famllv.  Hays, 
633,    695. 

Otitis  media  suppurativa  chronica 
associated  with  supernumerary 
auricle.  Hays,  627. 

Otitis  media  suppurativa  chronica 
complicated  by  temporosphe- 
noidal   abscess.   Lewis,    244. 

Otitis  media  suppurativa  chronica 
in  which  ossiculectomv  Is  indi- 
cated,   McKimmle,    454". 

Otitis  media  suppurativa  chronica 
showing  results  of  the  Tan- 
kauer   operation.    Hays,    225. 

Otitis  media  suppurativa  treated 
with  bacterial  vaccines.  "Weston 
and  Kolmer,  986. 

Otitis  media  treated  bv  vaccine 
therapy.   McDonald,   982. 

Otolaryngologj-,  teaching  of.  In 
undergraduate  and  postgradu- 
ate medical  schools.  Smith,  911. 

Otology,  blood  cultures  in,  Son- 
dern,  621. 

Otorrhea,  treatment  with  lactic 
acid  ferment,   StephenskI,  272. 

Otosclerosis,    Bruhl,    983. 

Otosclerosis.  etlologj-.  Comet, 
251:  Bryant,  612. 

Otosclerosis.  pathogenesis  and 
treatment.  Perrerl,  94. 

Otosclerosis,  treatment,  Brvant, 
733. 

Ozena,  Fraser  and  Reynolds.  992. 

Ozena,  pathogenic  theories  of, 
Jouty,   260. 

Ozena,  treatment  with  lactic  acid 
ferment.  StephenskI,  272. 

PALATE.    InsufBclencv     congeni- 
tal.   Kelly,    264. 
Paralysis,     facial,     corrected     by 

plastic    operations    on    muscles 

of  face,  Lexner,  1005. 
Paralysis,     facial,  with  Meniere's 

symptoms,    Bruce    and    Fraser, 

253. 
Paral>-sis,    larynx,    in   diseases   of 

medulla       and       Semon's     law, 

Freystadtl,  1001. 
Paralysis,      recurrent,     laryngeal 

nerve.   Broeckaert,   268. 
Paralysis,     recurrent     rheumatic, 

Levenstein,   1002. 


1018 


INDEX  OF  TITLES. 


Perisinus      abscess      with      sinus 

thrombosis    from    scarlet    fever 

followed    by    late     mastoiditis, 

Alderton,   246. 
Peritonsillar  abscess,  followed  by 

fatal    hemorrhage.    Coffin,    482. 
Pinna,  carcinoma,  Kiefer,  71. 
Plastic  operation,  Rae,  239.  • 

Plaut-Vincent    angina,    action    of 

salvarsan,  Gcrber,  1004. 
Pneumococcus    infections    of    the 

throat.    Hays,    835. 
Poliomyelitis,      epidemic,    Bryant, 

271. 
Polyps,    fibrous,    of   nasopharynx. 

Wells,   713. 
Pulmonary    apex,    right,    collapse 

induration    and    chronic      nasal 

stenosis,   Rosenberg,    992. 

RADICAL,  nose  operations,  indi- 
cations, Loewe,  500. 

Radiographs,  stereoscopic,  of  the 
mastoid,  showing  the  third 
dimension,   Myles,    477. 

Radium  in  disease  of  upper  air 
tract,   Freudenthal,    1. 

Radium  therapy  in  cicatricial  ste- 
nosis in  laryngotracheal  tract, 
Cantas,    266. 

Recurrent  laryngeal  nerve  paral- 
ysis,  Broeckaert,   268. 

Recurrent  laryngeal  nerve  paral- 
ysis, rheumatic,  Levenstein, 
1002. 

Retropharynx  struma,  Traut- 
mann,  1000. 

Rheumatic  paralysis  of  recurrent, 
value  of  X-ray  examination, 
Levenstein,    1002. 

Rhinolaryngology  and  relation  to 
medicine,  Arrowsmith,  273. 

Rhinopharyngeal  fibromata,  in- 
sertion and  seat  of,  Jacques, 
881. 

(Roentgen  ray  diagnosis  in  sphe- 
noid and  ethmoid  infections, 
Rhese,   997. 

Roentgen  ray  examination  In 
rheumatic  paralysis  of  recur- 
rent, Levenstein,  1002. 

SALIVARY  apparatus,  diseases, 
treatment.    Beck,    667,    702. 

Salivary  ducts  and  glands,  symp- 
toms and  diagnosis  of  diseases 
of,   Myles,   664,    702. 

Salivary  glands,  anatomy  and 
physiology.  Held,   655,   702. 

Salivary  glands,  diseases  of, 
symposium,  911. 

Salvarsan  in  syphilis  of  upper 
air  passages,  sarcoma,  Plaut- 
Vincent  angina  and  scorbutus, 
Gerber,    1004. 

Sanatoria,  tuberculosis,  Glelts- 
mann,    902. 

Sarcoma,   alveolar,   Alderton,   971. 

Sarcoma,  mastoid,  splndlecelled, 
Glogau,  428. 


Sarcoma,  nasopharynx,  Farrell, 
67. 

Sarcoma  nose,  Farrell,  67. 

Scab  formation  in  nose,  Porcher, 
989. 

Scarlatina  and  accessory  sinus 
suppuration,    Hubbard,    730. 

Scarlet  fever  with  perisinus  ab- 
scess and  sinus  thrombosis  fol- 
lowed bv  mastoiditis,  Alderton, 
246. 

Scleroma,  action  of  salvarsan, 
Gerber,  1004. 

Scorbutus,  action  of  salvarsan, 
Gerber,    1004. 

Semon's  law  in  laryngeal  paraly- 
sis from  diseases  of  the  me- 
dulla,  Freystadtl,    1001. 

Septum,  nasal,  ulcer  perforating, 
pathogenesis    of,    Schiffers,    259. 

Septum  operations  in  children, 
Rethi,    501. 

Septum  operations,  oral  or  nasal 
route,    Halle,    500. 

Sinus  and  turbinal  function, 
Adams,    737. 

Sinus  disease,  complicated,  UCCen- 
orde,   996. 

Sinus  disease  visual  fields,  Mac- 
Winnie,  256. 

iSinus,  frontal,  radical  operation, 
preservation  of  anterior  wall* 
Gallagher,  728. 

Sinus  inflammations,  treatment, 
Killian,   994. 

Sinus,  maxillary  empyema  treat- 
ed by  temporary  resection  of  in- 
ferior  turbinate,   Hirsch,    738. 

Sinus,  maxillary  probing  followed 
by  complications  and  death. 
Claus,    256. 

Sinus,  nasal,  different  methods  of 
treatment,  Hurd,   851. 

Sinuses,  nasal,  mucocele  of,  Hast- 
ings, 638. 

Sinus  suppuration  In  scarlatina, 
Hubbard,  730. 

Sinusitis,  maxillary,  chronic  rad  • 
ioal  operation,  Denker,  259. 

Sinus    thrombosis,    Rae,    211. 

Sinus  thrombosis,  diagnostic 
value  of  blood  cultures  in  otitic 
disease,    Oppenheimer,    109,    197. 

Sinus  thrombosis  from  scarlet 
fever  followed  by  late  mas- 
toiditis,   Alderton,    246. 

Sinus  thrombosis  with  extensive 
accumulation  of  fluid  pus  in 
the    sinus,    Loughran,    134,    181. 

Society  proceedings,  181,  250,  467, 
694,    911. 

Speculum  for  direct  examination 
and  treatment  of  eustachian 
tube,    Yankaucr,    421,    470. 

Sphenoid  infection,  relation  to 
general  medicine  and  diagno- 
sis by  Roentgen  ray,  Rhese, 
997. 

Sphenoid,  operation  benefiting 
optic  neuritis.  Smith,    721. 
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Stenosis,  cicatrical,  in  laryngo- 
tracheal tract,  radium  therapy, 
Cantas,   266. 

IStenosis,  nasal,  chronic,  and  col 
lapse    induration    of   right   pul- 
monary apex,   Rosenberg,   992. 

Streptococcus  capsulatus  in  the 
blood,   Sheppard,   960. 

Struma  retropharyux,  Trautmann, 
1000. 

Syphilis  treated  with  Ehrlich- 
Hata  remedy  and  effect  of  lat- 
ter on  auditory  labyrinth, 
Alexander,    441. 

Svphilis  upper  air  passages,  ac- 
tion of  salvarsan,  Gerber,  1004. 

TEMPOROSPHENOID-AL,  abscess 
complicating  chronic  purulent 
otitis  media  with  septic  tem- 
perature range  as  the  only 
symptom,  Lewis,  244. 

Thiersch  graft  following  radical 
mastoid.    "Welty,    167. 

Throat,  pneumococcus  infections. 
Hays.   835. 

Thrombosis  lateral  sinus  with 
cerebellar  abscess,  Dougherty, 
434.    474. 

Thrombosis,    sinus,   Rae.    211. 

Thrombosis.  sinus.  diagnostic 
value  of  blood  cultures  in  otitic 
disease,   Oppenheimer,    109,    197. 

Thrombosis,  sinus,  -vrith  exten- 
sive accumulation  of  fluid  pus 
in  sinus.  Loughran,  134,  181. 

Thrombosis,  sinus,  from  scarlet 
fever  followed  bv  late  mas- 
toiditis,    Alderton,     246. 

Thyroid,  accessory  tumors  of  the 
tongue,  Smyth,   367. 

Thyroiditis,  acute  suppurative, 
following  grippe,  Bahri,  743. 

Tinnitus  aurium  in  relation  to 
intracranial  murmurs,  Hyslop, 
981. 

Tinnitus  due  to  dental  lesions, 
Schamberg,  492. 

Tinnitus,  persistent,  treated  by 
means  of  division  of  the  au- 
ditory nerve  trunk,  Dench.  965. 

Tone  limit,  upper,  observations 
for  air  and  bone  conduction, 
Struycken,    733. 

Tongue,  accessory  thyroid  tu- 
mors of,  Smyth,  367- 

Tonsil  fossa  occupied  by  osteofi- 
broma, Kelsey,  463. 

Tonsil  infection,  relation  of  age, 
Barnes,   789. 

Tonsil,  radical  operation,  Tenzer, 
262. 

Tonsils,  are  they  a  menace  or 
protection?    Swain,    545. 

Tonsils,  enlarged,  relation  to  en- 
docarditis, Getchell,  565. 

Tonsillectomy,   Rethi,   503. 

Tonsillectomv,  technlc,  IngersoU, 
562. 


Tonsillotomy  followed  by  late 
secondary  hemorrhage,  Hop- 
kins,   575. 

Trachea,  aphthous  ulcerations  in 
pulmonary  tuberculosis,  Ziba, 
1001. 

Trachea  fractures  isolated,  Zim- 
merman, 1002. 

Trachea,  tumor,  removal  by  up- 
per bronchoscopy,  Yankauer, 
418. 

Trichloracetic  acid  in  tubercu- 
losis  of   larynx,   Sytschow,    504. 

Tuberculosis,  aural,  in  children, 
Milligan,    253. 

Tuberculosis  larynx,  treatment 
with  trichloracetic  acid,  Syts- 
chow,  504. 

Tuberculosis,  nasal,  primary,  Op- 
penheimer,   255. 

Tuberculous  lesions  treated  by 
actual  cautery.  Wood,  531. 

Tuberculosis  larynx,  Meyer,  1003. 

Tuberculosis,  pulmonary,  and 
aphthous  ulcerations  of  larynx 
and  trachea,  Ziba,   1001. 

Tuberculosis  sanatoria  in  the 
United  States  of  America  and 
-  Canada,  summary  of  annual 
reports,  Gleitsmann,  902. 

Tumors,  cartilaginous,  of  the 
larynx,    Carroll,    807. 

Tuning  forks,  electric,  for  gym- 
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